WO 03/098450 PCT/ S&3/00112 1 5 Conputing Services D scovery System and
Met hod Therefor Field of the Invention This invention relates to a

conput i ngweysteswaepl oynent nmethod. In particular, it relrairessosooiaz
conputing services discovery systemand a nmethod therefor for detecting 10
and di scovering properties of deployed conputing services in an existing
conputing system Background Conventilonal conputing systens, for exanple
enterprise appl i catommitingtS¢piices Migcovery Spsaismennd Methdd Theéreforand di stri but ed
architectures. Unlike standal one applications in the past, these enterprise
applications provide specialized solutions catering to different business
needs W t hiFieldrof @ ImaéitivaS or acr oss geographically distant installations.
The el aborate structure of these enterprise applicatipn ives rjise to a
vast quant [ TS BFeniRaERtss e SHOPuED SRS IS BRI heb n BB or 2t
Management efatek i a eathRItRAL s&PicaPdibdotéry isPdiém b Ahietod itheradbiCol B@edtip al

integrity and _performance of the enterprjise appljcations is critical for
creati n]d’y neandaibsawe@ae PERETtighaf deplgy e‘b PTG §erXiFes InA9) PIstp8 SPMpi8E ness
services toyws@rs. 25 The aspects of the conmputing systems typically

requi ri ng managenent includes the deploynent and configuration of
conputing system services, systemfunctionality diagnosis, maintaining the
integrity Qﬁmﬁgﬁnﬁgnponent dependencies within a conputing system and
moni toring and bal anci ng of conputing system conponent | oading for

i nprovi ng ceenyentiony sympwing pwstews.miticexanmply enterpHge @pplicadonsf typigallyi ng t he

conputi QQ b§%6§§e§§‘§xulti@tie? lahd! BistrB el gf&ﬂt&iﬂﬂg& RO QSR RN hpplREAPR fnEat 1 on to

be nove ween two S}{St em; at .er ent ) I_ocatl o.ns may ari Se.
Al t er nat i vepayt, theesienterpuser applicatians previde deecianlizdd sebitions eataring toydiffesentt hat t he

enterprise bu@BQJrsi £k %ﬁi:?rgr hifiSahhd PE chois”gé%giagtaiw S§istintt %%ﬁa%ﬁs. there is
a need to reconfigure a 35 previously confrgtir system In nost cases, the
depl oynent Tfe eabomppdtiuctate afrthese enterprise applications gives rise to a vast quantity of
heterogeneous enterprise back-end computing.
20
Management of the enterprise applications to maintain architectural integrity and

performance of the enterprise applications is critical for creating new applications and

for providing availability of business services to users.

25  The aspects of the computing systems typically requiring management includes the
deployment and configuration of computing system services, system functionality
diagnosis, maintaining the integrity of the component dependencies within a
computing system, and monitoring and balancing of computing system component
loading for improving computing system performance.

30
In the course of managing the computing systems, a situation requiring components of
an application to be moved between two systems at different locations may arise.
Alternatively, new resources may be made available to the system that the enterprise
applications reside within. In both these situations, there is a need to reconfigure a

35 previously configured system. In most cases, the deployment of an application or its



WO 03/ 098450 PCT/ S&3/00112 2 5 conponents requires conplicated procedures
that requires specialized training in the application being installed as
syst em i rwegsiogsssihhas to be preserved at all tinmes. A conpRCIIsGISYELEM

typi cal ly undergoes several configuration changes and a few revisions of
its associ ated conmponents in the course of its life. Once an application is
10 depl oyed within a system and becones operational, it wll undergo
further 5comwrpemntsreplhimsenmpﬁ@;edmmmmlsqlam specpdinsi tmningirsthal e.  Thus,
keepi ng the d cies nd t he. |nte e _systens becones
probl emat i AP FPa Eem%r?tsmg%pss% & lc%e Sar‘%g tf/a%;a)nonées?l bly different
vendors. Typ| cal I y, maintaining the corrputl ng systems needs to be

per f or med dm ni or.who.is de . ut| ng, 15 systens or
Dbl Dot o <ORRET st PGy Biietdae St st et SR 08 2 dehhect i on
requi r errentlsvxbleﬁs/\aam aSsd0fatet icOPpciighits @iMthe aﬁlﬁsd)cﬁﬂiitsllﬂedOﬁ& ahhpplRetidris st rat or i n

t he nstructi onal ual s. Furt. her e _of the requirenents
and | | 0[ at‘IeBI%C(} ‘Bfthléééﬁs@g}§’E£‘Fﬁ°°'§%‘p‘lﬁe@59?"6’dt Yﬂ% ‘iﬂﬁ%f%&é‘ff&%@mpé’“? dependant
on the expegpaamRn@éhhbenknts 8PAPhsidnyin 8fald. MEnuS.diEEpThS the Aendendes Ther ef or e,
it is desirahle to have a conmmon framework and net hod for capturl ng or
speci fyi ng 301the iflsguty; diupnacplesystyms becames pepblpmafioas dugarent applicpians t he

dependency aré ptditedttyOpsssiBRdilTae WeRHGHE. € dypR ALy re@iBiHink NBe SotFhudiNg depl oyment
met hod addresses the foregoing i ssues by Introducing gctgers and clusters

for segregaVPiRgs 8eRdp R PhEoTiRed Y a%%m@mratﬁawhpé%éﬁwqy@ PUPRNNE based on
their functdepal b Xpﬁf&ﬁ‘txo’?lﬁr Yh Q@o‘ﬁ apilﬁﬂﬁdiﬁ%et Jb%érﬁiéﬁ(cxes AASREI-&nhQtien bet ween
conponents are registered in profiles to faclilitate dependency tracking.
The conput i REMIEPSHE thetiegsh SPmPREngnIYSems Ard preyided o sher ydmipiseiordapthey ment 30
of the Cormﬁd{'rh 'agmmttlgﬁgl ﬁﬁﬁl&hl@ ffuhflértanQf%E éyfstf'l@fggul;@ﬁ%ng 04 ilﬁﬁﬁldtn's'rt her
facilitate mgration of the conputing sy tem Its assocl ated conponents
onto a secoreathmystemgapplieationior howwmponenty is depshdant sy the experianasgnd tagit However ,
for existing %tﬁl"c(j%?{ e‘dﬁﬁlﬂus%%to}o benefit fromthe conputing system 35

depl oynent ere1s need to exam ne al ready depl oyed conputi ng
servi ce

Therefore, it is desirable to have a common framework and method for capturing or
specifying all these information in a structured manner, so that the dependency

calculations can be automated.

25 A computing system deployment method addresses the foregoing issues by
introducing layers and clusters for segregating computing system, system and
resource components based on their functionality and services provided thereby.
Associations between components are registered in profiles to facilitate dependency
tracking. The computing system deployment model allows for structured deployment

30 of the computing system onto a first host system. The profiles further facilitate
migration of the computing system and its associated components onto a second host

system without compromising system integrity.

However, for existing infrastructures to benefit from the computing system

35  deployment method, there is a need to examine already deployed computing services



WD 03/ 098450 PCT/ S@3/00112 3 5 in detail to facilitate infrastructure
re-architecting, re-alignment processes and optimzation. Existing reverse
engi neer iwWQ oatgB4sof t war e expl orati on net hods and t ool s ar @Cmgsgiozediy
dormain specific and largely relate to software nai ntenance and engi neeri ng,
dat abase 10 reverse engi neering and object-oriented design patterns, and
recovery for recovering software-codi ng patterns at source-level. Qher
such nethods detail ttoofasiligate iffmrstrustei sictachitadinge be-aliginenttrrenssearaphi t ect ur e
recovery andmm%a rk topol ogy designing. These nethods and tools do not
provi de i nforna "ol on how each conponent as a 15 whole (e.g. web-servers
and applications servers) |nter-operat es with each other, its dependencies
and configugation, which are essenti idin th

Cinder ot and: FU-BE Rt shPudRe A FMLeR B Rl drth B a it ng o
new depl oymnhmpaéxﬁmagd atgemmla%&o@)ie\axré yhaintsasceiaad angineding, alatabBase onput i ng
servi cef di scove{tﬁéi s%rg;t emdand g Bdﬁfﬂ t herefor for dethtl ng and

di scovell ngrepF i dieitea g nd ARischoriggte gt P?‘F&“?e?’vii EEY PN BRIt i ng
conmput i Ng syofiare-codngMpittyms 25 sburc@MpLll i Dghed 8usH Q&&lodt AROUESlY afey fdrem and a
met hod t her ef or for det ectl n cﬂ% di scoverin E}ert es of depl oyed

conputi ng s¥eksiteand web applicatipdsarglifectg Eerey SRy an opology idetisnited. " A

conmputing system depl oyrrent nodel introduces layers and clusters for
segregating _conputing s ste{H system and resource conmponents based on

thei r funct Fisaamethpdsan wals\docrat PEvislsi toamatinar oW BiROMpPenshas Bet ween

conponems s Rfhld(& rvﬁ‘&ts%%fseﬂld'dﬂ Wa%ds' s%ﬁlelts? 1Iftc§=§3pl3ﬂa¥e§tvﬁthd&9ﬁlaﬂl@ﬁ(?l¥ tracking.
The conputing system | oy manF for structured depl oynment of

t he conput i $ge B‘tl%?rrﬁ%tcenfé@rﬂ@y “@y%‘t éfﬁn esmnel/errfonnaﬁoarmeaed siri #g conput i ng
system t heurQl@R aﬁdﬁﬂ? N @k aé?us‘ﬁB tihGastriGHe Oxed \Qﬁ’cﬁpuﬁddnglaﬁﬁﬁé/ {62 9ed, S NOt

known. An enbodi nen t he |nvent| on based on the conputing system

depl oynent mmwaspomsgratm depl oyed conputing services 35 to be detected

and properties describing the conponents of the services to be extracted.

The extracted properties, such as configurations and dependencies of the
20 Clearly there is a need for a computing services discovery system and a method

therefor for detecting and discovering properties of deployed computing services in an

existing computing system.

Summary

25 A computing services discovery system and a method therefor for detecting and
discovering properties of deployed computing services in an existing computing
system are disclosed. A computing system deployment model introduces layers and
clusters for segregating computing system, system and resource components based on
their functionality and services provided thereby. Associations between components

30 are registered in profiles to facilitate dependency tracking. The computing system
deployment model allows for structured deployment of the computing system onto a
host system. However, in an existing computing system, the deployment plan of the
deployed computing services is not known. An embodiment of the invention based
on the computing system deployment model allows the deployed computing services

35 to be detected and properties describing the components of the services to be

extracted. The extracted properties, such as configurations and dependencies of the



WO 03/098450 PCT/ S&03/00112 4 5 conponents, are conpiled to provide a
re-constructed conponent profile according to a conponent profile

f ramewor kwproowpsded by t he conputing system depl oynment no@€lr/SGA3/d@pt oy ment
plan of the depl oyed conputing services is constructed using the
information in the re-constructed conponent profile. 10 Therefore, in
accordance with a first aspect of the i4vention, there is disclosed a

net hod f®r dingoosnts, argoutppébipgdoviderugicomgrusted vmmmleiltrprta'llcmrpwﬁﬂmg system
Lhe et Nod, COMBEGH] BEbel Rl fR% Bloviddf By HLNQrbufle SONG! YocPBOhen:| NE

di scovery poo onpr st ng one npone ERt pﬁ T conponent
profile bei mgd@.ss!ode;ﬂb;enhnwtah oﬁﬂxecdepleﬁdmndipngxg sebvids [ apsthlcedasmponent , at

| east one of the c onent bei n ciated with a depl oyed
conponent ; %EPE aﬁ§PWH§’ %ﬁ%@ggpmgm%g ‘%@%d conponent correspondi ng to
the at |east one conponent proflle in the di scovery pool; and extracting
informatjon_fraomthe depl oyed. conponent upon detectign the.e f. 20 In
accor datbe TREEHO%: SoRGARAOR K Soit $1855 1 dbit POFRLcP BFE Poithesd Bsed a
system for methsd @tedibidgestRPi@ysed compatingN@raeds ih G Sorhputiag Gost@H! theg system

the system c rising: a discovery pool, the discovery pool conprising at
| east one c@ﬂ%gﬁﬁﬁﬁﬁwﬁgt %WFPE each conponent profile being associ ated

with a Correspowﬁmngwh@yaabepoaomoaﬁwveryabodleaﬁﬁpr@mg af lehdheneonponent
profile being associated with a nponent; neans for detecting

t he presencemyrngt pefilecagh eewwwetnt)roglsrbewpéﬁ%ﬁlw pith & epaTespondiggst one

conponed  pididyhifle 'c@mf)dh%ntdhtslﬁé%ygﬁeyOfRHé)&omﬁ%Hth%%ﬂT@ﬁélﬁg hQbcisied waghi ng
information fromthe depl oyed conponent upon detection thereof. Brief

Descri pti ondepiyedrepmmonenti ng Enbodi nents of the invention are described
hereinafter wit hiefe@lflr?g’ e ‘foﬁasérfee bhe deployed component corresponding to the at least

one component profile in the discovery pool; and
extracting information from the deployed component upon detection thereof.
.20
In accordance with a second aspect of the invention, there is disclosed a system for
discovering deployed computing services in a computing system, the system
comprising:
a discovery pool, the discovery pool comprising at least one component
25 profile, each component profile being associated with a corresponding deployable
component, at least one of the component profile being associated with a deployed
component,
means for detecting the presence of a deployed component corresponding to
the at least one component profile in the discovery pool; and
30 means for extracting information from the deployed component upon

detection thereof.

Brief Descriptions of The Drawing
Embodiments of the invention are described hereinafter with reference to the

35 following drawing, in which:



35 follow ng drawi ng, in which: WO 03/098450 PCT/ S&03/00112 55 FIG 1
shows a bl ock diagramrepresenting a conputing system depl oynent nodel;
FIG 2 shweaasmddabock di agram of a |ayer of the conputing P¢IiS&os/oapt oynent
nodel of FIG 1 with a plurality of conponents contained therein being
grouped in clusters; 10 FIG 3 shows a bl ock diagram of a conponent
profile of each conponent of FIG 2; FIG 4 shows a process flowchart of
di scovery st eps FiGcoshtiwsg blockadiagremirepkiesepting o tompring systernidoployri¢nG. 5 shows
an overvi ewmoéel_a wor ki ng environnent of the discovery steps of 15 FIG 4;
and FIG 6 Shown an exanpl e of a pseudo-code conponent detection di scovery-
script used in tH@. Aslwesudlock siagpsn of a BydE.of the cDapuatirgeystBasieplopherdn 20 A

conmputing seryic i,scover st em and net hod, therefor for detecting and
i sbover | ng PO SEFIS o v Sttty b ARy ROt bRt e llieldh g
conputing dysdrem are provided hereinafter. The conputing services

di scove nmet ho ng syste herei nafter referred to as "the 25 _discovery
syst ent g(yaccor dlqzrlé ? Bh%{‘ﬁ ae‘%%‘(ﬁ%ﬁ%ﬁ?‘ %hp °l°H‘8°‘?99§/8‘i‘?ﬁ%‘?‘f ﬁagh SIRROPEB R Wi t h
reference taGFEGs. 1 to 6. The discovery systemis preferably based on a
conputing system.deploynent nodel_ 100 as _shown in FIG 1. The conputing
syst em depl oynmentSndd&oWeos Fracesy, flogicharhof SIseRY¥ery 34FPS 2 2998r9e ¥0 2Bepl oynent
of a conputdmbdiynt 61thd MOéntdROWN) onto a conputer-based host system 102,
whi ch typically conprises nultjple geographically dispersed sub-systens.
The conputing s%g?howﬁwveg@gw%m%%g eiFpEREN S thegscovesy €eRsvih i n FI G
2) resif§ ngrigMifn the host system 102. These conponents 202 are generally
classified as service conponents, system conponents and resource
conponents (all FiGt 6 shyinan examplg, of]_a) pseudo-code component detection discovery-

script used in the discovery steps of FIG. 4.

Detailed Description
20 A computing services discovery system and a method therefor for detecting and
discovering properties of deployed computing services in an existing computing

system are provided hereinafter.

The computing services discovery method and system (hereinafter referred to as “the
25  discovery system”) according to an embodiment of the invention is described with
reference to FIGs. 1 to 6. The discovery system is preferably based on a computing

system deployment model 100 as shown in FIG. 1.

The computing system deployment model 100 is for planning and realizing a
30 deployment of a computing system (not shown) onto a computer-based host system
102, which typically comprises multiple geographically dispersed sub-systems. The
computing system comprises multiple components 202 (as shown in FIG. 2) residing
within the host system 102. These components 202 are generally classified as service
components, system components and resource components (all not shown in FIG. 1).
35  These components 202 are organized into separate layers 104 within the host system

102. The layers 104 typically include a service layer, system layer and resource layer,



35 These conponents 202 are organi zed into separate |ayers 104 within the
host system 102. The layers 104 typically include a service |ayer, system
| ayer andwoasosssse | ayer, WO 03/ 098450 PCT/ SG03/00112 6 PCmNGoB00112
respectively contain service, systemand resource conponents. Each | ayer
104 has an associated |layer map 106. The | ayer map 106 of each | ayer 104

i ndicates the physical locality of a donponent 202 within the host system
102 and & hewhisk tspeativabncongdin sanvitdh systaro apbeenrce20mpotpatselachlayard0Fhe servi ce
conponent s f | tinpl | ,

vendor - specha;’\‘sltglf:1 a%;w %%Alygll I@%’eg(&?l@{eslg% \5?1{(33 s@ﬂ%ﬁ?%hq%} ?udgﬂg%{/#}%i ng

servi ce-r el pitysidal lwhtymftascosmotnenaéozlvsyhhinom st systemd1 (2sand thee gssepidtiodat a. The
system conpg lent s are cony (? |on |1y known as server conponents and are for
15 provi di n 88kpct RO Gy stenibased resources and services to ot her
conmponents 202 wthin the host system 102 Exarrpl es of such system
corrponest re DNS servers IP syste Lebralj es, fg

registrits =dSRESe CAEBYPE, #8s orﬂ%“ 8%006‘?0(5 E‘gh’ﬁ BRSAESPEd e one of a
physi cal haveldarspedifiabdr dkﬁnaa:ss@eiﬁatsed]m twhich2ldclade prapidingrgrvicedelated a vi rt ual
devi ce representing the physical hardware. Exanples of hardware

r epr esent ed°°B§ansﬁ%°q‘raés”SBr°8 S MIREACEOURdade net work cards, hard di sks,
routers, firewalls and nmenory nodul es. The conponents 202 in each | ayer 104
are grouped into clusters 204 based on the 25 functions thereof as shown
in FIG 2. BMcHSEMFOMBPnopBATeeivantiogally knogasts sener comprpaiesitd 05T | n the

serviceis ayﬁbwdﬁ@Q:oﬁlﬁﬁtﬁigcs?st@ﬂfﬂawaemoﬁro% and) 5RWBRCo | JMeP cSRPpIchE 208! Ust ers
based on the simlarit servi ces provided by each service conponent.

Sinilarly, Withipghe @ﬁs%Yétﬁﬁnl 189 e Examplgs efy%lfleﬁasaeghwﬁeﬁeﬁs gedNy SEYFEY i nt o

system cl Uﬁh%e?vepsa%fénﬂ'ibr&&% Wiaeht R3istles eRFRySYRLRIAcONPONent . Exanpl es
of system 30 clustérs include an operating sysglem (OS) cluster, a database

cluster and a virtual nachine cluster. In the resource |ayer, the resource

component s ?ﬁeere%&'él%grg?(id%& ﬁ%{r%éﬁ%%f ﬁg icﬁlrlﬁrﬂ@a?e[eﬁilaﬂg aésbﬁatfe&’%h' on of the

resource conponent. exa resource | ayer ere can be a
net wor k2¢ ous eompiting nede, ora Viituad\davice tepresenting @lwd)haswaslth@tda@e: cExagiples .

of hardware represented by the resource components include network cards, hard

disks, routers, firewalls and memory modules.

The components 202 in each layer 104 are grouped into clusters 204 based on the

25  functions thereof as shown in FIG. 2. Each cluster 204 contains at least one
component 202. In the service layer, the service components are grouped into service
clusters based on the similarity of services provided by each service component.
Similarly, in the system layer, the system components are grouped into system
clusters based on the function of each system component. Examples of system

30 clusters include an operating system (OS) cluster, a database cluster and a virtual
machine cluster. In the resource layer, the resource components are grouped into
resource clusters based on the function of the resource component. For example, in
the resource layer, there can be a network router cluster, a firewall cluster and a
storage cluster.

35



35 WD 03/098450 PCT/ S@&3/00112 7 5 Each cluster 204 has an associ at ed
cluster profile (not shown). The cluster profile <contains a description of
an associwbDad/oed4set er and a function descriptor describi n@ctssosHunzti on of
t he conponents 202 contained therein. Conponent Profile 10 Each conponent
202 has a correspondi ng conponent profile 300 as shown in FIG 3. The
conponent profile 300 contains manageneht information, which is used for

pl anni ngf t heacheqbistey RBhthapan esseciaeshplystenprofigXnotTiheweb mbamelnsterpprofilel e 300
conpri ses rift i | at e o | east one
associ at i O?coﬂfaé%gi#&é@ﬂgxﬁ%g@@g&ﬂ%%@?&%@ aafgg%%?{gtg %Egﬁgof é%tg 1;1?1@% }hgn 306, and
at | east onfengtomtof detcomforspts@D? candetinedrthd6i8, a | i st of access controls 310,
an ownership indicator 312, a conponent history 314, a |ist of cost
specifications 316 and a configuration specification 318. The association
requi r ement C@fgonemdirefiites whi ch of the conponents 202 in the host 20

system 102 are requir f.or associating with th onent hei descri bed
by the. 1EonEihShEPHIT TS o 575 Rl it popicHaE ARt BHIGRYf ce
conponent , Theecommmpangofile 00T don@in3 Ofariageraers anformaiopy ohichds ufddugor t he

associ ation_requirenent 304 i.ndicates s m ¢onmponents. reqyir for
RS0t at i noP TR {ire SGRpHECE o0 GRITRINSTVgg. dBECOmBRIbyPre Dhr i ce
profile. 25coﬁiﬁis&&8db@h ér%ftibﬂBOZ’ 6f53hd as8ddined cﬁiﬂﬁaohﬂdizoatae&a?/}ah@hss&ﬁattﬁhe Jn
conponents 202 in t ost  system 102 that. are in co ict with an ave
been prohi b‘ieﬂ‘EEF“fef‘bH‘?“aééi?éti ‘Hé PRS1aULY fSHIFEAR 3§%i g "dg%aé‘r PRFetP O he
conponerd  pipeéifitRiod 08, hhBstaFsatésst doattols BN iafit dvaiershO thdiddtok R, @rovi des
information on potential and known conflicts. The information 30 on the
conflicts afomprEent fustednfisct ist tpershreirefigalionsadtyddd of caPfidti®fed duri ng
the depl oygeaiticiontsng conputing system The contract specification 308
states the information to be provided by a correspondi ng conponent 202 for
accessi ng the conponent 202 described by the

The association requirement 304 indicates which of the components 202 in the host
20  system 102 are required for associating with the component being described by the
component profile 300. For example, in the case of a service component, the
component profile 300 is a service profile. Thus, the association requirement 304
indicates system components required for associating with the service component
being described by the service profile.
25
The association restriction 306 indicates which of the components 202 in the host
system 102 that are in conflict with and have been prohibited from accessing the
component being described by the component profile 300. The association restriction
306 further provides information on potential and known conflicts. The information
30 on the conflicts allows the conflicts to be properly managed or alleviated during the

deployment of the computing system.

The contract specification 308 states the information to be provided by a
corresponding component 202 for accessing the component 202 described by the
35 component profile 300. An application of the contract specification is illustrated

using a hypertext transfer protocol (HTTP) server (not shown) as follows. The system



35 conmponent profile 300. An application of the contract specification is
illustrated using a hypertext transfer protocol (HTTP) server (not shown)
as fol | owwo oBloes4sy st em WO 03/ 098450 PCT/ SG03/ 00112 8 5 ceapmedsnoiet t he
HTTP server, for exanple an Apache HITP server, requires a valid alias and
a root directory location to be specified for access thereto. The valid
alias and root directory location reqdrements are stated in the contract
speci fi cat i @mpdddit of the HIGPsyyer for gkahiplé en dpabe HIiTRgetvhe regygtservabidnponent  of
t he Apache HITP server. _Th .or e, 2k Vi ce ¢ nt ~of an erprise
server, forall§§< ﬁrrlﬁ?)‘il (rao,o 9 ’é%]cﬁ?r}’ ?Jncgtfl%c@ebs? %p%gﬁ?dopof ﬁcecg{sgﬁg{}gtroﬁ 0121 Frﬁ’o F\deﬁpd Eof t he
Apache HTTRndeaoataliredtary lbaatitrerepuicenmedschranttid ini thd aomiradtispevificetion 308cbfby t he
contract specificati 08 .t.hereof . The service. .co ne f _the

Enter or i se BErVS ORETE APoUPBELRS REoRD SOTRTHA T B8 TBR AN (RE r equi r ed
val i d al i asTiefRdorepDéerdie @aiponant bbmeEntapridcteivee faryxhmpie coqiomneattessf t he
Apache TP server, for access .of the Saﬂ& Fhereb in %ccordg ce.to the
associ at4 onfo 18 YUEMi EWREATE o5dhe oPachiteHILF \JopET frbfe P8 RIRYEH Bitg t he
servi ce conpfngition Téqeiréd;jﬂiy e a@ﬁﬁhas sﬁffé[ﬁcﬁ@érﬁ 238&%5@@1}9 firlgels sh?&eabi Ihi ty of
a conmponent 202 contained in another cluster 4 preferably fromthe sane
| ayer 104, aPIETROL r%lt%ffﬁéﬁlaﬁftthmmvﬁ@?ﬁ@%%ﬁ‘s sgyethE B8nponent

profile 300reqilfbdViaAig- MR $8d rddtediReORs Joca@i (kR RBtedlborigdReostvapt i onal |y
provi ded by the vendors of the caonponents 202 in the host system 102 to

avoi d assocteachoHTAP seiyppionassess of te semp tharedy B goorlancreRdis aspeedtionaccessi ng

or bei ngs acegaRanRB0SMROVSNESpréfi¢ desPBInk Bt BiiRReMP&Ieny €NMOr . Furt her,
the access controls 310 can be utilized for marketing, political, security

or operational reasons. 25 The ownership history 312 indicates one or
mul tipl e OWRRI it 8f adcB8 HRMMOIRNpedilds thEEBIGH S8 oMpohdhe 262 BRIRALnPr Of i | €

300 and the relative priority that each owler has over the conponent 202
based on t hnothen¢ligier2Qt. pyeferablytfrom the shros lagert104,Tth @ceseintbe componeri@08r nor e of

?EZI Eglmrjl in eiir%nde%rib%d W%@ E@rﬁ#%largcyrgﬂe t3b§ chP %%ce-%){x%&.e%é'ggcessaco%rgﬁt er 30 .
g the service, “system and ‘resource clusters, and a conponent 202 in

t he hos20 s31$taencd®2ntionally provided by the vendors of the components 202 in the host

system 102 to avoid association of components 202 supplied by one vendor from

accessing or being accessed by components 202 supplied by another vendor. Further,

the access controls 310 can be utilized for marketing, political, security or operational

reasons.

25

The ownership history 312 indicates one or multiple owners of the component 202

described by the component profile 300 and the relative priority that each owner has

over the component 202 based on the configuration of the deployment. The owner is

one or more of any combination of a system including the host system 102, a cluster

30 including the service, system and resource clusters, and a component 202 in the host

system 102.

The component history 314 tracks the current and past configuration the component
described by the component profile 300 is deployed upon. The component history
35 314 further reflects the dependency of other components 202 in the host system 102

on the component. The component history 314 is further used for restoring and



The conponent history 314 tracks the current and past configuration the
conponent described by the conponent profile 300 is deployed upon. The
conponentwbiostes4sgo 35 314 further reflects the dependency pef/saiobiesti2
conmponents 202 in the host system 102 on the conmponent. The conponent
history 314 is further used for restoring and WO 03/098450 PCT/ SG03/ 00112

9 5 archiving depl oyed conputing systes. This enabl es any corruption to

t he conplt i #ehiving dendepied compieting syysermse rthés emhldescdny copupioniete cémpdingy enabl i ng
r edepl oynen t i he cC y y : L t..recent
pre-corrupt étgé]t g{gq.% %rgédlnlg@ts q%#@?&%g%@??‘?é&%ﬁ? %%é‘l"‘ss%%‘@?‘? ioés t he

cor r espondi megoratien ofghe eommuging$ysteheto itd Mostongeotaico@Redntdterg descri bed by t he
conponent profile 300. The cost of using a conponent includes virtual
menory usage (for exanple a random access nenory or RAM, physical storage
usage (for TEheakigplof cestispeaficitiens i6i spedifiest the cphgsporstilg sdsopfigeng efkthansi on
requirements with.r ect .to .1l nd the |ike.systemresqurce

Fequi r o Sriphch 282 BEEE depbddy B Somatent TR L THk RN Flre? of a
conmput i ng l1&dngppaént included eictualandnpan uiage (for atinipld ¥ rantlomnsdead memgryaorconponent

or a clust conponents whij.e consjdering.the current .and future inpact
on ayst om rRaBhy PSSR Al 5 SoRRl i) sk s HerysiP dprehe
conponent cephisipar aéquirBmemnecwith Catgean t318ms padi fiheedikaubyistepl aewanrki gur ati on
20 paraneters .for depl.oyi nﬁ thg corg)gpénlﬁ. Each, par anet efr is specified as a
key-val ue FaFFEMRer eiercPhPeREGAoR Qs Hea PHPEITUPRP! H4PBPYEECh as
"applicas i ofysBRANR' dedidk uphie theakdBilife bE ifstdlhgds SoRRhént Corval Uistet T espondi ng
to the paranmeter nane, in this case, the specific application nane, such
as "oracl e"OMReBENe Vhilk Aptiderigeg the guienpand fatyre inapact, ap syHEp resoptye. Ot her
paramet er s jeRsldidfisitife tdfFonkhtiiPhtRtdaon relating to how 25 each conponent
202 is deployable and alterable paraneters that affect the run-tinme

behavi or of the conponent 202. The run-tinme information includes

install ati ofpdd@bd _nent”@&‘(i’%hl%ti@x?_rsbéciﬁdago@@‘iées%%&ﬁes 'nRx%?&lé cZs'amf‘i’gifu_ration
application-specific configuration files and |ogs, and the 1ike conponent
conf i gu?tit i ramneriera fargleplpyiag thereompement. nfash patamsier issspeified asfa key-value

appl i cation; LEj.C e ifi - EfLc » ures
Stbst ant 1 al Pb VAeieliCthe RO S0RE dulacP k0061 SCRBRlion AR 05
syst em or tthe valeaicferatoi asspagific value corresponding to the parameter name, in this case,

the specific application name, such as “oracle”. Another example of a key-pair is
“server-port = 80”. Other parameters include run-time information relating to how
25 each component 202 is deployable and alterable parameters that affect the run-time
behavior of the component 202. The run-time information includes installation paths,
network ports and addresses, location of application-specific configuration files and
logs, and the like component configuration details. The run-time information is one
of application-specific, domain-specific and vendor-specific and ensures substantial
30  accuracy in planning for the deployment of the computing system or the realization of

the computing system infrastructure.

Discovery Steps

Using the framework of the component profile 300 described in the foregoing with
35 reference to FIG. 3, computing services deployed in an existing computing system can

be discovered by performing discovery steps 400 as shown in FIG. 4.



the conputing systeminfrastructure. Di scovery Steps Using the framework of
t he conponent profile 300 described in the foregoing with 35 reference to
FIG 3, cwopatdsigo services depl oyed in an existing conputipag/sspsv@necan be
di scovered by perform ng discovery steps 400 as shown in FIG 4. WO
03/098450 PCT/ SA03/00112 10 5 The operational principle behind the

di scovery steps 400 is based on the fadP that nost, if not all, conponent
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const r uct i oguppliedbyranvthableaddepl oyment plan using the conputing system
depl oynment nodel 100 described in the foregoing. 20 The operation of the
di scovery steps 400 is illustrated with reference to FIG 5, which shows

an overys ewry digcovery Istepganist @ndvest the PEsémee of B ddpIspsvVdmposdn®md400. The
wor ki ng envi ronnent 500 Qongrlses a pool of conponent profiles 501, which

are typi calipSPverupis| prapertiss dier cefigtation fadr dependepes) ndgrmation) fstheuct ed

conponent  pieddctddConponstd and rdGipAf% e Mb@RerrlAn@Nle FRANRWOAL b heCONPUL I NQ
system 515. The objective of the discovery steps 400 is to di scover and

extract i nfeompepensprefge 380 donaiding cthe gonstruction.- ofca rysshle derdoxsesp olsent
profiles 50qp4n i &Jh;ﬁ'iiﬁ%%ﬂtehh&lpfo&ﬁ@ﬁ‘ﬁ‘ﬁ’&dlél Qo ai%&'?fﬂ&’d“r?xr%ﬁe magg%.e 300.

Initial I(}/, t he cont ent the re-constructed conponent p | es 505 is not
known. 2

The operation of the discovery steps 400 is illustrated with reference to FIG. 5, which
shows an overview of a working environment 500 for the discovery steps 400. The
working environment 500 comprises a pool of component profiles 501, which are
typically supplied by different vendors, a pool of re-constructed component profiles
25 505, a deployment plan 510 and an existing computing system 515. The objective of
the discovery steps 400 is to discover and extract information to re-constructed the re-
constructed component profiles 505, which are in the framework of component profile
300. Initially, the content of the re-constructed component profiles 505 is not known.
Thus, the deployment plan 510, which comprises components 512 and dependencies
30 514 linking the components 512, are also not known. The components 512 typically
comprise service, system and resource components, while the dependencies 514 are
stipulated in the component profiles corresponding to each component 512. The
content of the re-constructed component profiles 505 is embedded in the deployed
components within the existing computing system 515 as stipulated in the component
35 profile 501 supplied by different vendors. The deployed components need to be

detected and the properties therein need to be discovered via a detection and



Thus, the depl oynment plan 510, which conprises conponents 512 and
dependenci es 30 514 |inking the conponents 512, are al so not known. The
conponentwoO93A984ypi cal |y conprise service, system and re®clrsGe3/eanponents,
whi l e the dependencies 514 are stipulated in the conponent profiles
correspondi ng to each conponent 512. The content of the re-constructed
conponent profiles 505 is enbedded in the depl oyed conponents within the
exi sti ngs codipwvemgpresess $A2.519nes dsscovysredattieed configuiationso apd epand@®iepr of i | e 501
supplied by. differe e . pl qy 5 e detected
and the pro%g¥%?%? @;g¥éﬁﬁgﬁgéﬁlﬂgnq§ %?§%g$%$gg&€?ghgmggﬁgéﬁg%%:and WO

03/ 098450 PéohstBER8/dthpadtent ploflesdiSc oVsngy thpr eeessrubed .cobpaentdpwfiser ed, t he
configuratigps .an ependenci infqrnati.on of the detecte onents are
oxtracted 50 ¢ SeaEBREC AT 0 g B BRIk Pl S gD Retrbied S s 505
Usi ng t he rEhetenttst, rthe toadstmorp odepivympntoplaheS$10 &b bet fike-wieql, owatigated, pl an 510
of the pl oye onput er, services i regt 506... Thereafter, the

const  ull ea RrE IR By meh B FragdoR R id? B tice PAMHAILAR 51 ext ended

W th new deglnmunagdompatit} systdmpl oyed 512 to provide an inproved and easy to
manage conputing system The discovery steps 400 conprise a specification
of discovery pool step 402, a detection and extraction step 404, an

anbi gui ty amgt HReRBR! Q&R 4U0SEaMBIsY o §ReifbitioANf difvoséwPpobDEtepnd2aadepl oynent
pl an constructi.on and validation step 408 as shown in FIG 4. Specifying
Di scovery PHctighandss@actonsiap; 194, o arabiguityand\ingogmlets fisepvagyresolitioBncer ned
with spegi f égueQhd a 46plb EFIEIY baStratiBR Ahd RidARRRPA0S aPsHvh lieBId. Or
detecting the associ ated depl oyed conponents. Typically, these conmponent
profiles ar® provided by the vendors of the deployed conmponents and
contain default and/or recommended depl oynent paraneters. The step 402
preferably involves perform ng one or nore of the follow ng tasks: 25 (a)
Sel ecti ng oPREcHying Podhent profiles froma conponent profile

P SEe0 ug
The specification of discovery pool step 402 is concerned with specifying or

797008
20  identifying a pool of component profiles for detecting the associated deployed
components. Typically, these component profiles are provided by the vendors of the
deployed components and contain default and/or recommended deployment

parameters. The step 402 preferably involves performing one or more of the

following tasks:
25
(a) Selecting one or more component profiles from a component profile
library in the computing system.
(b) Selecting one or more component profile libraries from which component
30 profiles are identified for including into the discovery pool.

(c) Creating new component profiles and discovery proxies for use in
discovering the profiles of the deployed components, if component
profiles of the deployed components are not readily available.

35



library in the conmputing system (b) Selecting one or nore conponent
profile libraries fromwhich conponent 30 profiles are identified for
i ncl udi ngworBmetsse di scovery pool. (c) Creating new conpomemtSGos/wodilt es and
di scovery proxies for use in discovering the profiles of the depl oyed
conponents, if conponent profiles of the depl oyed conponents are not
readily available. 35 WD 03/098450 PCTA3®03/00112 12 5 (d) Sel ecting one
or nore Tonponer(t) Peletting eve for ororeapymifonenh podfilesofrpro ey tfornp pHEdnmpenent
repositories, for . -8 POSi t.0r L es: ch di scovery proxy
specifies either dﬁé@%&é&?géggi%{%&P%g’g%i%gééﬁé??ﬁgting (or self-
di scovering) the profile of a correspondi ng depl oyed conponent or a link to
anot her 10.c¢ aonent profile.fromwhich the properties therein,can be
Mher ted v B0t eBrd et P AR B R AR s ARk et oy e
conmponent . dik@veritigd thegirofila of diceeesperdaty deploybe cahmamentarr W-18krto ph@haassoci at ed
with the, di scover roxy.is canpiled to provide a,canponent. profile,
wher ei n1 heSORRIBETE FERYIE] TR HRET OF BPPETie HEBIDSH o CEMBISe N & ar r anged
gpcor di ng t conktheztifg m&wlilkfoﬁfhetdgﬁ'espeﬂidﬁiﬁg Idﬁjb’loyl@? Gfﬁl?ﬂxﬁneﬁ@oghe]iﬁfogﬂ&ion _

i scovery-scripts are pl.atform dependent. or at.f ormi ndependent .scripts,
which are é‘%é’g‘iff%gy (S*Efr‘%‘??@v?rﬁé‘“a’é{)@é?‘i‘%‘# Wity %&J{ FRTY B t‘%ﬁ"‘%i‘r‘d as
descri bed herpeévied 4 @mponént ipfdfild) &/he@int tHeunendgemedt fodiv@ioM 6Lk Agplsyeahni ques
such as source-code-|evel, and . binary-Ievel ?nalysis can he_j hcor porated
into the di SCWEBFY lssaé‘iap%ﬁdsaFC‘H@B%F?dP%éafB‘W‘Fh@ B CYPRAER9TG 3¢ extraction
and | eves of understanding of the depl oyed conponents needed and
difficulties in discovering the information. The di scovery-scripts can al so
serve as ad&he $igRuerydrERty 31& Matiormdspendens anplatferm-indensadeat 5ripts Hhhext racti on

process.  ThSxectRARRRAL thdPBAQLdibE Ins Bxtrabford &kp 26£9s BQribddSherdifdfieR! anni ng
and depl oynent but also for the discovery thereof. That is, the conponent

profiles cabxigmguselvass reverengingsing ofechaisies fsy¢hngs srpice-eode-leyedtandct i ons t o
glr !s\égngPS- gié'i!rnl -tlés\)é?%r{éfi{sjﬁg%ﬁ BOirRAt ol FRG tHe Uhco WP SEDE, dbptRiiRg 65mal the
20  granularity of extraction and level of understanding of the deployed components
needed and difficulties in discovering the information. The discovery-scripts can also
serve as additional discovery hints to enhance the detection and extraction process.
Thus, component profiles can be tailored not just for planning and deployment but
also for the discovery thereof. That is, the component profiles can be used as a means
25  for specifying explicit instructions to drive and guide the detection and extraction

process. Examples of the discovery-scripts include:

Component Detection discovery-script — used for detecting the presence of the
deployed component;

30
Configuration Extraction discovery-script — used for extracting configuration

information of the deployed component upon detection thereof;

Contract Extraction discovery-script — used for extracting dependencies and

35 contract information of the deployed component upon detection thereof;



Conmponent Detection discovery-script - used for detecting the presence of
the depl oyed conponent; 30 Configuration Extraction discovery-script -
used for wotmsaetssmg configuration information of the deplraysdosomponent
upon detection thereof; Contract Extraction discovery-script - used for
extracting dependencies and 35 contract information of the depl oyed
conponent upon detection thereof; WO 033098450 PCT/ S@3/00112 13 5

Sel f - corfst ruct defeousmuyt disqovgry-seriptsedsed rin self-torstmsing (ditcbvegy giesver y
proxi es and when.execut erfar conmpane etection, rt
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depl oyed conponeninpletely @eoostoiatsdlee aunipondnin rdfilasfainddplayed corep@enponent

profile 300; and 10, Servic i scovery-script - us r _di scovering

conpl ete servi cESFHAEC Wﬁ'@/g’ﬁg‘amg‘g oofé}l? °8fn%ﬂllﬁnf?rﬁﬁlg 3§g’pa|n§yed conponent s,
thus, performng nultiple conmponent discoveries. In order to enhance the
detecti of cornponent. dependenci es, ang. conflicts 15 .conponents that are
Speci 1B Tn ¢ no PRI EATPb P bR P ORI LSBT Bt | on
properties of eacmmpsfecsH nfltiplorgeplesd cpmpbiche, MMy, Perfatiingrahalapk! y
included into the discoyery pool. However, the dependencies and nandatory
contract speci fPERPIBHESEI“%e conponents automatically included into the
di scovery pool are preferably validated in this step 402 according to the
contract specifijcation 308 as 20 defined in the conponent profjle of each
depl oyed cofpSHihtto ephaicss tieedetectighpefn &pmRonepfa densadincieh eands sttt on

requi r efent cdionddts MRk B Cdpetif€d GRNE afskociatidf ClefhifcMen® hindl Rstt@tiohncl uded
into the discovery pool. Detecting and Extracting 25 Once the pool of
conmponent piedfiptiqas piogergseef £acdkidspeeified dempendnb proftie] may: baeutopatiedlgp 404 i s

initiated QRGN A hdisdoPy J68! %%vé‘r?ﬂﬂpQ%H&e?nci%’!n{dexﬁﬂﬂ%mn&?ctt he

specified conponent profiles 1 n the discovery pool and extract properties

t her ef r om ugpseificatieneet the gompenente phioyaticatly ripdudsatinfo thghdiseovery ppoUareonpri ses
three sub- Sﬁr@ﬁ?a'bly validated in this step 402 according to the contract specification 308 as
20 defined in the component profile of each deployed component. Therefore,
components that meet the association requirement but do not meet the contract

specification are not included into the discovery pool.

Detecting and Extracting

25  Once the pool of component profiles is specified, the detection and extraction step
404 is initiated to search for the deployed components corresponding to the specified
component profiles in the discovery pool and extract properties therefrom upon

detecting the deployed components. The step 404 comprises three sub-steps:

30 Q) detecting the presence of deployed components;
(i)  extracting detected component configuration; and

(i)  determining detected component dependencies.

In the sub-step (i), a component corresponding to a specified component profiles in
35  the discovery pool is deemed successfully detected if one or a combination of the

following weighted parameters are detected in the file-system, system resources (such



30 (i) detecting the presence of deployed conmponents; (ii) extracting

det ect ed conponent configuration; and (iii) determ ning detected conponent
dependencwes/0bsise he sub-step (i), a conponent correspondipag/Sco3aoigpeci fi ed
conponent profiles in 35 the discovery pool is deened successfully
detected if one or a conbination of the follow ng weighted paraneters are
detected in the file-system systemreddurces (such WD 03/ 098450

PCT/ SA03Y 004sItwaikd p&rts.ssystemuegidtrigroortadher opgratingrystenyidspenidery infornagtionr

operati ng s%ﬁ;cgm dependent information source. Base Directory Detection. A
BasePat h pathname attribute in the configuration property, which specifies
the default base pathnane | ocation for the deployed 10 conponent, matches

fully or pastially agalnst. pat that exist .in the actual file system
For parti a?é??ﬁtalé’ﬁ%/cﬁoég a}%e ‘Tcgt/lmghe‘nlng%sf o & ﬂ?meoia&?%uge 6%tet %é:ﬁ%@%%aur?gt ched. The
mat chi ng pr@egss, ivhidhospecHiee the risfault Vieasa pdthhaive llawadordifsc dted depdoy@dy | eadi ng
or endi non- al phabet i and ite-space characters. 15 figuration
i1 o DelBor PRroR i A< Faer L AP B Gaaares G LoCp P Bt he

confi gur at | §steml FREPrial MdteNRS oiilst theylaf klepht ofdlhd pathidainb iDmetchyd. NMhee
filenanes that, .exist in the detected basE, directory or sub-directories
t her eof . ErP@FhipgEropss is nobcase Sepitiveand jnve aﬁélsg%%&% A a@@g AR or Log

attribute igontdkshabetRalGadwWhielspict Birftepperty matches fully or partially with
one or nore filenanmes that exist in the detected base directory or

sub-directories thereof. Log File Detection. A filenanme specified by a Log

attribuiz iQodflpBrabONFiOPEREGRAN A IGRRAE tsyecifd Wyes ChutigFyle QttriRAL i Akl Y W th
one or nore fil'enanmes that exist in the 25 detected base directory or

sub- di r ect o¥anEgurptipsrnEeTerty matshat iy opeardallyi o onoremere fenages thakerstes or

pat hnames spegd cfeitc%gdibﬁketdﬁl@ctgﬁ%}%m-diréafoﬁ%&)!of( not shown in FIG 3) matches
with one or nore filenanmes that exist in the detected base directory or

sub-directories thereof. 30 Conponent Nane Detection. A Conponent Nane
attribute 'E‘n&rhﬁoéjﬁﬁg ‘DeRLfén. PTAOREMe specified by an ErrorLog attribute in the

20  configuration property matches fully or partially with one or more filenames that exist

in the detected base directory or sub-directories thereof.

Log File Detection. A filename specified by a Log attribute in the configuration
property matches fully or partially with one or more filenames that exist in the

25  detected base directory or sub-directories thereof.

A Content Detection. One or more filenames or pathnames specified in the content
property (not shown in FIG. 3) matches with one or more filenames that exist in the
detected base directory or sub-directories thereof.

30
Component Name Detection. A Component Name attribute in the descriptor property
matches a filename or directory name fully or partially in the existing file-system or a

key in a system registry.



matches a filenane or directory nanme fully or partially in the existing
file-systemor a key in a systemregistry. WO 03/098450 PCT/ SG3/00112 15
5 Vendor wems/oasecti on. A Conponent Vendor Nane attri but @CrrsGobeo1i2
descriptor property matches a filenanme or directory nane fully or
partially in the existing file- systemor a key in a systemregistry.

Di scovery-script Conponent Detection Té8t. For di scovery proxi es or
conponenl  Yendor ofm¢ d¢tesfioth di Sewmperopt YendqstNameigithute gthe rdeseptgionent

detection dj SISGL r OV, ﬁﬁ:‘ﬁlé%xqsrt- file-
COMPONENT- W%é%% arfgéxﬁdfnte.&tdﬁé?n ‘:‘ha"ﬁl Si n@f\‘ gll\%lg?jl}-tl ona plp %blaebi lity,

whi ch neasusystsmtdne key kel sybtemdegidtyt a conponent is present, the final score
of a conmponent, after the performance of the 15 sub-step (i), is given by:

nlj pi -wi where p represents the |ikelihood that a parameter is present,
t he val ue oDispoviesy-feeptv€empor@ntaRetedtionViidshh Foi diséoveryi prgxitshart canipenerdr anet er i s

very likely to be.pregsent, wrepresent a_wei associating with the

par et 5. "whBed SRR Ny peinbo oSl B shmtonef] Yo @T08G Pty that « e
par anet er i ®tuneayCOMPONENT DETRGTREDroz QICAMPONENThROTUDBEECDED rgsaltanet er s
associated wth one conmponent. Further, the foregoing detection conditions
can be used to test for heuristics by using the association requirenent
and associ aUiifg) 4 efliplé Gohdifiofal GReHabilies wRieR | théRtkes Nhd Nikelikdod chapanent
profiles. These heuristics, includes (a) Absence of Conflicts -_no

conflicti ngcoemﬁ’ﬁ?mé?l?‘fs"d‘étt@%g%ﬂ S§978 O%B)coﬂp@%eé‘ﬁcaétebfhelﬁ 8%?@%9%@13- det ect ed
presences of subQidp (Dfis glven Bgpendant depl oyed conponents. The outcone of the
sub-step (i) is the successful detection of deployed conponents 30 having
correspondi ng conponent profiles ajlj?pq‘gi fied in the discovery pool.
Further, any successfully detectedjcdnditional values or attributes are

al so updated into the appropriate properties and attributes of the

cor r espondi Yibere Basraesenit ths ikeljhopd thatrgpagameterigpressat, disiabis Ohp 1phedtsenes are
referred tog g I QGO Rlfcktiloarht SRIPALRRM: iV 1ik&S to be present, w represents

a weight associating with the parameter, the value of w is between 0 and 1, with 1

20  indicating that the parameter is very important, and n represents the number of

parameters associated with one component.

Further, the foregoing detection conditions can be used to test for heuristics by using
the association requirement and association restriction properties specified in the
25 component profiles. These heuristics includes (a) Absence of Conflicts — no
conflicting components detected and (b) Presence of Dependencies — detected

presence of some or all dependant deployed components.

The outcome of the sub-step (i) is the successful detection of deployed components
30  having corresponding component profiles as specified in the discovery pool. Further,
any successfully detected conditional values or attributes are also updated into the
appropriate properties and attributes of the corresponding component profiles. These
updated component profiles are referred to as re-constructed component profiles.

Information in each re-constructed component profile is arranged in a systematic and



Information in each re-constructed conponent profile is arranged in a
systemati c and WO 03/098450 PCT/ SG03/00112 16 5 consistent manner in

accor dancwowsioysasihe conmponent profile 300 franmewor k descr Pb#®Gos/mithe
foregoing with reference to FIG 3. If the discovered attributes of the
detected conponent fail to match with the attributes that are specified in
t he correspondi ng conponent profile, the detected conponent is 10 tagged
Wi th an 3 desonsistyntinmoperih edcerdancetvith, the ¢ompeners prafiby ¥0demswiodddesohsdnent s ar e
found to h rnofile specified in the discovery pool,
each of trrf\léghe fwreégm WJhgé}%Igé%gﬁ%gpl3s tagged wth an Identity-Anbi guous
status. In the sub-step (||) information relating to the configurations of
t he detect 1 ent s ted an f| guration
property oft feereEEPROAERHG: Fs bR Propah Bkl B b RS

Attri but es thitaire afeelﬁpdl avihe u&irgspondmtatoa@onemt phodiles lﬂh -deteeted cothpa@test isgnor ed.

| nconpl gt e and .un-cust om z u attri but re infornmation that
need t o ‘be B8&° fie‘l@fheﬂllltd ?‘P‘f‘g 5% X af%\sd géﬁﬁ@ﬁg}?fesga?gedﬁ?fnpap?éo?}gry pr oxi es
or COITpOI’lenﬁourliH tbfmalttehSw\imtohe dorfisoaeRt profile Ispaeiffed ih lite dscovagtpoolneacprafcess i s
per f or med b ecut t he C.Onflg(iJ aﬁl O{& extraction di scovery- script

t her ei n. %SF Ee%te ROBFYS 1§ (A28Fq BHD #1 1At AMBIGHOUS §1YS- | 1 t he sub- st ep
(1), parti aI mat chi ng of confi guration keys is perforned to deduce and
extract the correspondi ng y values fromt heﬁéé)n“ guration fil gs. This is
achi eved by!PpB¥f BiPriaRg (1Yt ﬂwfﬂ@la?sn FRRERS iy TAG&PPEITANRBS (ot BE tdstpote

confi gurat | @mpbhdn@s -arel Nixfadidit GRE NEpdaed alnS e XbANROHoh Oprop&tey Y Sthem
registry, if one exists. |If the conponent_ profile speC|f|es only one

defaul t coOMRFEEIRSNE dprcemsiructth icemPRIsHp PIodils. mMtibyese thabars grevioudlyn

key-val ue p@ddﬁéd‘?ﬁ i su‘BQ:FQﬁ eaﬂE ugrlo?edt hirRompie Al !untddStofm@Ah i WeBhiton
key-value pairs, but nmultipl’e configuration sets are extracted fromthe

det ect ed coatisibnienare information thet neqd todipseeqted fopn fhe detagferbernontnty

Confi gurati on- Anbi guous status. Thus, several possible configuration sets
are generated for the user to choose from However, if the extraction

pr ocess2(f ai Fa diwoesty pamtes cwrroimpaneat ipufildseyith disewiefywdpisnthe rextresdsioponent

2100 Ll PSSR S, RSO BRI LA cOTP! et
i nf or mat i onthémint IQsherwise, if configuration files are detected in the sub -step (i), partial
matching of configuration keys is performed to deduce and extract the corresponding
key values from the configuration files. This is achieved by performing string
25  matching against the detected configuration files. This matching is also extended to
the system registry, if one exists. If the component profile specifies only one default
configuration set, which comprises multiple configuration key-value pairs of a
component, in this case all the configuration key-value pairs, but multiple
configuration sets are extracted from the detected component, the detected component
30 is tagged with a Configuration-Ambiguous status.  Thus, several possible
configuration sets are generated for the user to choose from. However, if the

extraction process fails to extract configuration keys specified in the component

profile, the detected component is tagged with a Configuration-Incomplete status.

35 The outcome of the sub-step (ii) is the updated configuration information in the

configuration property of the re-constructed component profiles of the detected



configuration property of the re-constructed conponent profiles of the
detected WO 03/098450 PCT/ SG&03/00112 17 5 depl oyed conponents. Further,
each det ewDad/ogsanponent is tagged with an appropriate staCESGos/miihe
sub-step (iii), one or nore detected conponents having dependency

rel ati onships detected in the sub-step (i) are verified to conply with
mandat ory 10 dependency rel ati onshi pslépecified in the requirenent
proper t y5 of deploged comperratsdi nitprbonpeane rdetqstedf cdneponeMoisdéaggedrivith jafh a
dependency rg&@%%@gaﬁ&p of the one or nore detected components is valid,
contract intor fon i's extracted fromthe detected conponents and
conpared agai nst contract information specified in the correspondi ng

conponent of.iles, .If cantract informatian cann extr - the
dependencnglgwr ﬁﬁgﬂﬁﬁgﬁiﬁngsoﬁé%ﬁ%dgﬁﬁ%glF%Wp$%§wgﬁ§b gr€%§%%§ies or
conponent pehfiodships wetehtediis atby aubystee (i) pirs ,vetifiedl ®©OodmEy twithe xtandatdry on

di scovery-script is ed. for extracting contract infaryation fromthe

det ect e[]‘yco%ﬁﬁrﬁigﬂ‘iysr.e aﬁ?nspﬁ’é F%ecﬁeg lﬁg‘ed]g%‘ﬁfﬁg’g?wrg%eﬁy pc’?sfﬁ%g?ﬁoﬁrefqon%ﬁf i guration
files are 2@nfpeheat padildsorTd dertiriend ackependbryiralgtidrikipdne: cepaenoancy

rel ati onship, rtial matching of default. and nmandat ar onj ract. keys

cont ai ned | SFeclRa. seBmPReR s R Ponad nfrmpied P Beriah b eI e o
perforned t@npeskiteandREmpatd &@insCROANRN inForidatial épecifiad thathe édtatpodi@ingr i be t he
dependency relationship. If a syst§n1registry exi sts, the  matching process

is al so ext®©Hwepent Wé?félfoso. If) gonfragt ipfOFm3tion ragrd dirasriagted dhe RNIRSy 25 and

val ue cennoklaBensiptieddeniR@hvatiie dependency rel ationship is deenmed invalid.
| f one or nore nmandatory dependency rel ationshi ps are not uniquely matched

or validated, each of the correspondi ng detected conponents is tagged with

a  Dependengy- AWal &Y B1sxisd 8f YSmpdren@proBIER| vailte dI¥Bdvely-RFipRNehe NEVARALOT Y
dependency 30 relationship is not successfully verified, each of the

cor r espondi #gacionediseyeryceripfoliented fos extigrges et dnfoepeivaefey- haconpl et e
stat us. Thede%{e%%gﬁ&entshqﬁa% at &P dﬁsb%ue}y-gcﬁgﬁuﬂd qp&fnh%&f%dnomesoire? he

dependency rel ationshi ps etween the det’ect conponents as specified in
t he cor2@s pistegied gfor ottrp oreaponen®s hpying jtheesame dependency relationship, partial

matching of default and mandatory contract keys contained in the configuration files
of the detected components is performed to deduce and extract common contract
values that describe the dependency relationship. If a system registry exists, the
matching process is also extended thereto. If the required dependency contract key

25  and value cannot be determined, the dependency relationship is deemed invalid.

If one or more mandatory dependency relationships are not uniquely matched or
validated, each of the corresponding detected components is tagged with a
Dependency-Ambiguous status. If a complete match or one mandatory dependency
30 relationship is not successfully verified, each of the corresponding detected

components is tagged with a Dependency-Incomplete status.

The outcome of the sub-step (iii) is the confirmation of the dependency relationships
between the detected components as specified in the corresponding component

35 profiles.



WO 03/098450 PCT/ S&03/00112 18 5 Anbiguity and Inconplete D scovery

Resol ution The anbi guous or inconplete status of each of the detected
conmponentwotlagesasdo i n the steps 402 and 404 are further fiPe@sSGosredi2n the
step 406. The step 406 requires user-assistance and preferably invol ves
conputer-assisted tools 10 in the anbiguity and inconplete di scovery
resol ution. For the anbl guous di scoveri s, nanely, the identity,

confi gursat i Ambig & gis ¢splation t he user is required to select
one of the fet t t he

i nconpl ete ﬂis%’g) (rglugér lﬁ{? té/ﬁétf‘%&rea n{}f]?{lftécge?n H@’h’?ﬁg{‘s |t!1 ghrld:&gependency
i nconpl et essteps K2 arsict04iase ﬁuehpmﬁmemmdnrghmté;d@& he i nconpl ete paraneters and
attributes 15 in the correspondi ng conponent profiles. Alternatively, this
step 406 can be skipped. The anbiguity and inconplete discoveries can be
further r efTh&esobpimoétrhﬁairsi eqar-éldaﬂtarmeamd pcﬁqirhbly Mtvepbcajmmmmimwbblsn and

val i dat . roc ses_ar erfor tructl on and
Val i dat 14 B g SRR AR g TPE e SREEPIS LRGP bt  he
re-constr ucﬁaﬁﬁlwm&pﬂmﬂw com@idtlbesnmﬂeﬁeh@nepamegpmesj|t1|ibgusdetseeq®dd depl oyed

conponent s proyi ded b revi ous 19 404 and.406. _Further, the
const ruct ecfooséiéf’b9ﬂeeﬁ %a"ﬁ%“‘i}'é(fsﬁ t‘éaﬁ iqf the 2 (‘%‘fttfénc%"r fh the
conputi ng &M&i@]&t@le%amm; mRds), O igrss! | Eatigimtddeand§ Aeg@aineg W t h
reference to FIG 1. The depl oynent plan i.s preferabl ra h| ally

present ed dacompigtes, theaiser ‘ﬁéﬁlé”redr opreyds the ma“"H’(B}?ffoWéﬁ’f'%/erg &F‘Fﬂency | i nes

l'i nki ng14 hejn iRAdRsredpBhdihg iriptnbii rofikd. dependency rel ati onshi ps therebet ween,
| i ke the exenplary deploynment plan 510 shown in FIG 5. To refine and

validate the depl oynent plan, conprehensive editing facilities are

provided. TRRSEREL | 'tl'ilg sftépc '4b6tdaﬁ‘5be9@ﬁ19{>&1 a meamtafguﬁg, Ngat AB&mplEe
depl oynment aﬁl an and re-construc onponent profiles.” I n addition,

i mporti ng @Oyﬂ@éﬁﬁbb%ﬁuﬁhg refingdl in e atep éQﬁrﬁbﬂéﬂﬁpl?jﬁWF plaw censtrugtige | udi ng
into the depliQ¥fRRbn PloBlsdsSrdlesBmpassi bl e.

20

Deployment Plan Construction and Validation

In the step 408, a deployment plan is constructed from the re-constructed component
profiles of the corresponding detected deployed components provided by the previous
steps 402, 404 and 406. Further, the constructed deployment plan can be validated in
25 accordance with the computing system deployment model 100 described in the

foregoing with reference to FIG. 1.

The deployment plan is preferably graphically presented as nodes (each node
represents a component) and dependency lines linking the nodes for indicating

30 dependency relationships therebetween, like the exemplary deployment plan 510
shown in FIG. 5.

To refine and validate the deployment plan, comprehensive editing facilities are
provided. These editing facilities enable a user to fine-tune the deployment plan and
35  the re-constructed component profiles. In addition, importing and incorporating

additional component profiles for including into the deployment plan is also possible.



WO 03/098450 PCT/ S&3/00112 19 5 The re-constructed conponent profiles can
be exported for further fine-tuning by including specific

di scover ywomsiop4so t 0 enhance det ecti on and extracti on acc®cadgos/ofihus, the
enhanced re-constructed conponent profiles can be put through the

di scovery steps 400 again to provide inproved conponent profiles and

depl oynent plan. 10 The step 408 al sol@4ddresses over-detection and

under - det ecTheor-dossmeed cOmppnenti prediddsi @n tef expepédofoe dutimrdondwmisg bwhi ch i s

partially aﬁ&ﬁ%g%%g%:lrlfﬂ:l ?\iggor‘rlg%r Jtcl'lgtrs tg te%ﬁ)a%ce \Métr%%tg)gs%%hex%g&)o%ngc%rﬁgﬁr e tagged

wi t h anbi guous et e’ statuses, s fromincorrect detection
condi ti ons Thusj tieoentaotedassiogstmetetl afimppacma nmdBles waen diet put filsouphuthe i n t he

step 408, c onent s t appear .i.n.the depl oynent an hut are not

ccthal Ly doprBya Hene HIEbeBRBERbnE ePu BrP Pl s BA T depBIETr  om ¢ e
depl oynent ghmn. The over-detection issue can be address by naking the
default_  detection conditions and wei ghts dynam cal |y adj ustable or by
havi ng Hh adaptive or self-learning detection process. Alternatively,
specific di 1;1¢eogte15 Y408 Clbd0 ta8dradses Iaeﬁdﬁdaci‘i(ﬁl gﬁ’cﬁ vad@idett fidny isdedseCc Ovepeci fij c
conponents. _Under-detection is typicall. etectjon nisses that occur due to
the fol | owi ?Féecfl%‘bf’fd)g%}’. Oyeééawawaécwﬁ*ﬁ{m mrgalﬁa%/idﬁgse olflrta%&asﬂﬂi S conponent
profiles thaher@fiRhREMpondhts aREGEdH Gdthi ambidiGusindee HRbMpReWk-tusEE atiey ed
conponent s havi.ng correspondi ng.conponent profile that are specified in
the di scoveligm ﬁwrreﬁu@et%ﬁen Condiinne it 1pogesY assishment of PamET dEIBNYf f i ci ent
hints fog dehRChl thE stePAodeRInPoRchte HAP RN B 188 dbfeyHaR pavash 3R shrMponent s

are heavily custom zed since the depl oynent thereof rendering the depl oyed
conponent s #feBE olgployed|ie the compating sysiese ¥ fenpyed| Py dglstedcfrem) the and

Depl oyed cq Rygﬁn@ﬁts;gg{f? NAL NEVGtchbl RIROOHT B ARPBP SRRy BkideRSn 35 VO
03/ 098450 PCT/ SG3/00112
detection conditions and weights dynamically adjustable or by having an adaptive or

self-learning detection process. Alternatively, specific discovery-scripts are needed to

20  accurately detect specific components.
Under-detection is typically detection misses that occur due to the following factors:

Deployed components having corresponding component profiles that are not

25 specified in the discovery pool;

Deployed components having corresponding component profile that are
specified in the discovery pool but the component profiles fail to provide
sufficient hints for detecting the deployed components or the deployed
30 components are heavily customized since the deployment thereof rendering
the deployed components unrecognizable (i.e. cannot be generically detected);

and

Deployed components do not have corresponding component profiles.

35



20 5 The first factor can be easily resolved by including the conponent
profiles into the specified discovery pool. The second factor can be

addr essedwby3fdgage t uni ng or relaxing the detection condi PCanssoandinei ghts.
Al ternatively, discovery-scripts can be used to accurately detect the

depl oyed conponents. The third factor can be addressed by creating a
component profile for each of the deted®ed conponents. Discovery 10 proxy
can be provItgefirst factateambe ¢asiy repolsed by inghdingtbe camponemarefiies ipfothEl e from
Lhe O scougtlifis Hﬁé&egygwe PEGHORB] bl e HeBLALE Y- HRLARNE o her el n.

Al ternative a co t profile can be recreate conventi onal
manual way xbljlxiaigsﬂmrdemmgm canditiosand eeighited i Al eyt distovaypoipsian dad

enbeddi ng th t i e ion
Process. -1 el s Oh b p1GUul Ll SRR bR B uibicReh O
an exanpl e byscxpatmgmleaﬂnpdmemteprnﬁlbtfer eachmftthfedetxcacq)b@npcmen‘tava)i@et/exy ore

servi ceds |rnde e denr'g) éthe au?%na%cap s%l ut| n s gﬁten?)ﬁlelgre J va Petstore
service COI"R)?I s&d eh% Y'O7T Sl ng coO ﬁggs ﬁtoa appl °Cal't on (i.
J2EE enter pchsceeera:s airide &3 thy exeéitjon af}}EEllsiaKeryApaﬂh Ehere'ﬁo nmakématbrelyl et

Goscri bed | APRRY BROQLEH AR L P e b s o Sty GV

Petstore sedovieg@ndiag dedaete@lbsmpoteﬁteﬁldadﬁd)eadldgmimyﬂiemn folr age Hoingt the depl oyed
Java Petstore service can be constructed for reference, nodifications, and
r edepl oymer etecE‘?%‘ﬂ&éF‘l‘%’ﬁ"ﬂB“’lﬁF%covery Pool The four conponent profiles of

the Javes Petstore service are selected fromthe conponent profile library
in the conputing systemfor including into the discovery pool. If the four

conponent PRBEXIRRI ar e not known, all conponent profiles fromall 30 the

conponent pl‘@fﬂlﬂtlﬁzﬂél@i@r tlﬁseﬁllsbdhh&t Coriet lnﬂ&xtﬁ»ﬁshﬁ%ﬁfnﬁld RChiAREdi nto the
di scovery pool. The detection and extraction process then detects the

depl oyed chsrierfent & heExpeplechiave Festormiraes sdajspprienly delgyshahe profiles.
For exampl &onlpRtifh SFRUET Thd v PONERCRRGCRAPR&ENE BRIAE bompdndtieudo- code

20  Petstore application (i.e. J2EE enterprise archives or EAR), J2EE SDK, Apache

Tomcat servlet container and Cloudscape database. By applying the discovery system
described in the foregoing with reference to FIGs. 1 to 5, the Java Petstore service can
be discovered and a deployment plan for the deployed Java Petstore service can be
constructed for reference, modifications, and redeployment.

25

Specifying Discovery Pool

The four component profiles of the Java Petstore service are selected from the
component profile library in the computing system for including into the discovery
pool. If the four component profiles are not known, all component profiles from all
30 the component profile libraries in the computing system are included into the
discovery pool. The detection and extraction process then detects the deployed

components and re-construct the corresponding component profiles.

For example, to discover the Cloudscape database component, a pseudo-code
35 component detection discovery-script 600 as shown in FIG. 6 is used. The discovery-

script 600 is inserted into the userData section of the description portion of the



35 conponent detection discovery-script 600 as shown in FIG 6 is used. The
di scovery- script 600 is inserted into the userData section of the

descri pt i wo oeopssson of the WO 03/098450 PCT/ SG03/ 00112 2PCH/Ssospanznt
profile. In addition, discovery hints can be provided to informthe

di scovery process that the C oudscape dat abase conponent has an alternative
name: "1 BMCLOUDSCAPE4". Detecting and2Extracti ng 10 Once the conponent
profil esd are@mpoaeit piofite, In hdditta, disedvery himsicambe pevided to fmdbs is initiated
to search f ' ified
component poig L e e MU e R B B b e D R nents. 15
Possi bl e oufIBYNHOWIPSEARE4Tet ecti on process for the four specified conponent
profiles are: Petstore EAR Conponent Profile: The BasePat h pat hnane
attribute in the conponent profile specifies: "J2EE-Bl uePrint\Petstore\".
The | ocal fDétectimgatdBxtiastisear ched, 20 | ooking for a directory nane that
mat ches "J25E:B uePr i nt\tPet 3 or;a". I—I9V\¢evtﬁr, tt g‘endinr ec é)c% namessclannot be

f ound. 1l%us,ncgn ‘f/ci)rﬂ%oqegs?rocgﬁﬁoenﬂ’ﬁfl '8t ?‘Igeg: geﬁafih pa APAIESSi 8 used for
subsequent maatedhto seheh" fdetthd deldyedi caaonénts icsrresphsitpentihey specidiedd i n t he

| ocal file-system Oglper detection paraneters, such as error log file, can
al so be per‘f‘%'}pﬁﬂ?]ltgli‘? ®he combined results are wei ghted and normalized. The
final 25 score is used to determne if a successful match is obtained. In
this exanpleg, the Petstore onent is matched and successfully detected.
J2EE SDK Co ﬁ%‘ﬁ‘f‘gﬁ’F@ﬁsF@?og&ﬁqyﬁ CIRRBERS-on i s perforned for this
conponens  pdssiblel datcorhBEoBine atadtion GRordist foOihe T Gp&fiddBmBbAdHE bfiJes NaNe:
"j2sdkeel .3.1" in the 30 local file-system In addition, a configuration
file "resoutte. properties” is found. Apache Tontat Conponent Profile:
Simlar detection is perforned for this conponent profile. The BasePath
condition matches the directory nane: "conf" in the local file-system In

addi tion, aPewere EgdrGamronentiPrefile:sEheRascBath pathname giipibpte mghe component
profile specifies: “J2EE-BluePrint\Petstore\”. The local file-system is searched,

20  looking for a directory name that matches “J2EE=BluePrint\Petstore”. However, the
directory name cannot be found. Thus, only the last component of the BasePath
pathname is used for subsequent search. The “Petstore” directory is subsequently
found in the local file-system. Other detection parameters, such as error log file, can
also be performed and the combined results are weighted and normalized. The final

25  score is used to determine if a successful match is obtained. In this example, the

Petstore component is matched and successfully detected.

J2EE SDK Component Profile: Similar detection is performed for this component
profile. The BasePath condition matches the directory name: “j2sdkeel.3.1” in the

30 local file-system. In addition, a configuration file “resource.properties” is found.

Apache Tomcat Component Profile: Similar detection is performed for this
component profile. The BasePath condition matches the directory name: “conf” in
the local file-system. In addition, a configuration file “server.xml” is found.

35



WO 03/ 098450 PCT/ S&3/00112 22 5 C oudscape Conmponent Profile: Detection
is performed by using a conponent detection discovery-script. O her
det ect i orwpasasssers specified in the configuration speciPCirsaovs/enizan al so
be used, but preferably a high weight is assigned to the results
di scovered by the discovery-script because the discovery-script is witten
to specifically discover the paramete?3, thus nore accurate. |f Conponent
Nanme 10 det@lotdscapei Somapamgnt( Profile: diDstastian ys penfiarined dot edng encapfpondng
alternative 0 : | - 1 ng the
Cl oudscape ‘%%?g%a@g&ﬁggggﬁﬁat%éﬁa ,Ecrﬁogﬂggatﬂﬁt%sg%lﬁlgg é?}g@%\%g‘}@%@% pt returns
a COVPONENTspeifidaGditanr dsube usadycbubiprefeoablyi ghightweight isi dseigrieglgp hecresulits oper ti es”
for the default database is found.. 15 (ii), Extracting. detect. onponent
confi gur at id’(j)}snc.o V%%@sqybl%g gbstc QSReET Bt ]bte %aésee&? a‘%stcf“()eﬁy 'Br ces swf@& tC[ e four
speci fi ed ceopeqificadipt digooéri the Sparameters, Phts more abARtEo nffo@@nponentoName: No

i tevi Further, the

configuration file is, detected i.n th s .20 step.

componolit: Belion st b FsteS ). dReRipestiie sttt SPpershk Pis at f on
extr aclt i on. mahbs founbe IRahés exaneles aBquaTgNthe | Slolidagipe Harsbids i%ﬁér’h?’hﬁﬁﬁt i on-
I nconpl ete status. J2EE SDK Conponent ile: | jon relating to
def aul t and™*fEHB&tR JScEYKHPY Fé%@%#‘ﬁh‘&@@%&h@f repGandna ¢ he

r e- const r ucdogfigutafn i KseBMERGRAles’PoPthe defaulk Satsbakd 8 Esund. from t he

configuration file "resource. properties”". Apache Tontat Conponent Profile:
Information relating to default and mandatory configuration attributes as

definedis n GihExtRtifONMIGddoRPotRBEREgukBaat component 30 profile is
extracted fromthe conf itgurati on file "server.xm", C oudscape Conmponent
Profile: | nfostibgortpmesefahs seractipnguecsen for tedotranesaficdropmperstt Pylileat i on
attributes gs defined in the re-constructed C oudscape conponent profile
is extracted fromthe configuration file "service.properties”. 35 (iii)
Det erm ni ng detected conponent dependenci es. WO 03/098450 PCT/ S@&3/00112

Petstore EAR Component Profile: No configuration file is detected in the previous
20 step. Further, the component profile does not contain discovery-script for
configuration extraction. Thus, the Petstore component is tagged with Configuration-

Incomplete status.

J2EE SDK Component Profile: Information relating to default and mandatory
25  configuration attributes as defined in the re-constructed J2EE SDK component profile

is extracted from the configuration file “resource.properties”.

Apache Tomcat Component Profile: Information relating to default and mandatory
configuration attributes as defined in the re-constructed Apache Tomcat component

30 profile is extracted from the configuration file “server.xml”.

Cloudscape Component Profile: Information relating to default and mandatory
configuration attributes as defined in the re-constructed Cloudscape component
profile is extracted from the configuration file “service.properties”.

35

(iii) Determining detected component dependencies.



23 5 Petstore EAR Conponent Profile: No configuration file is detected in
the previous step. Further, the conponent profile does not contain

di scover ywoasiops4sé or dependency and/or contract i nfornat iPem/S&sn@ari on.
Thus, the Petstore conponent is tagged with Dependency-Inconplete status.
10 J2EE SDK Conponent Profile: The re-constructed J2EE SDK conponent
profile specifies a mandatory depende®®y on the Apache Tontat conponent
and a JDBC database conponent with def ault and mandat ory contract keys.
Since the at and u e t hese are
mat ched asﬁgegg%rfb@% enegtnpgfr%f(%i gg ‘I%‘Ef-1 ura ?Fe lts %étgdgj{hg% gﬁ%ulses t he
det ect ed coudp. g?nrthsir; the cdmrbcment'plrcﬁ'ﬂedases aomonmﬁrdmcegé'ry-senm fcmdemxécmcy oget her

with the conf.i tlonflleso t he ncat and Cl qudsca

Conponent o RED D BT8R B CRoPTUR APBAPRE 6 T BEE ha

m ni mal |y sBépeadency-hrompledatatisy contract keys of the J2EE SDK conponent

i ndicates a valid dependency rel ationship. In the exanple, it is 20 assuned
that aliY mandat ory keys of the J2EE SDK conponent are matched with that of

tﬂe Apacr:]he fZEQECSSiDK(IwHQQﬂ@iﬂtPr&ﬁlE nDlB&eJSSnsfrﬁtF]thiJiEH sbgecﬁm&sqﬁ@mecorrponent.
Thus, the J2EE_SDK conponent 1s tagg w th a Dependenc te status.
Apache Tonr®fCEnhBHBIHAOTPdGPIIENCY THie t%? eAPee}ﬁsTWF éfeinmaﬁla%/tr?élg ﬂ@%& conmponent

25 profil e spfeied doapoidt 'ﬁ!ﬁdﬁifﬁlﬂtﬁﬂ%ﬁﬂd@ﬂﬁb&ﬁactcﬂe?de%QQhecﬁmeent
Profile: The re-constructed C oudscape conponent profile specifies no

mandat ory dEqses3t@nt andseape Aﬁﬁpwpﬁyaraﬁetwtﬁ%ofhﬁee%r% nrgtehed \AS RPSTRIS 0| Ut i on

From t hgs preplmidscigt el%r ehdle oPah&t Odeserﬂgxﬁﬂ?é%n% détéct&ﬂ%ﬁ%u%ﬁ)ﬁ file
Configuration- Inconplete and Dependency- | ncong_| ete statuses, while the

J2EE SDK conponspproperties agg@aeswdttﬁgeahwyéﬁ QUTAEBNPeeihe Agedls. I n t hi s
step, user ?o?ﬁdaﬂaglﬁcelduﬁ ;ﬁég%ﬁlﬁgneniso COSRhET &leYs Olﬁé{?ﬁehbset%&l two

configurations an epen ies of the two detetted 35 conponents.
03/ 098450 PonfigeadynOfiles] that minimally satisfy the mandatory contract keys of the J2EE

SDK component indicates a valid dependency relationship. In the example, it is
20  assumed that all mandatory keys of the J2EE SDK component are matched with that
of the Apache Tomcat component but none is found for the Cloudscape component.

Thus, the J2EE SDK component is tagged with a Dependency-Incomplete status.

Apache Tomcat Component Profile: The re-constructed Apache Tomcat component

25  profile specifies no mandatory dependencies.

Cloudscape Component Profile: The re-constructed Cloudscape component profile

specifies no mandatory dependencies.

30  Ambiguity and Incomplete Discovery Resolution

From the previous steps, the Petstore component is tagged with Configuration-
Incomplete and Dependency-Incomplete statuses, while the J2EE SDK component is
tagged with a Dependency-Incomplete status. In this step, user assistance is required
to completely describe the configurations and dependencies of the two detected

35 components.



24 5 Construction and Validation A draft deploynment plan can be
constructed based on the detected conponents and configurations and
dependencwel3sjogsastihe correspondi ng re-constructed conponentPCTGos/Ndes. The
draft deploynent plan is further analyzed and validated in accordance wth
t he conputing system depl oynent nodel 100 shown in FIG 1. User can choose
10 to fine-tune the draft depl oyment pP4n to arrive at a final depl oynent.

Al ter nati veConstruation and:Valishation uct ed conponent profiles can be further
enhance by v i ery steps
400 to pr ov’%‘giga?g% |O%&;§lreg€glégar a?ef %%ﬁq%l l%tén ﬁ1 [%?%& Ichgﬁ %lgeéhl?gd?ggoi ng
manner , comouﬁgmgumerandc@emﬂesciwm yhenmmzspbmlmg ancsmstmcfedrcond:en@rtti ng and

di scoverin d,c tin r npu st.em.|

descri bed gpc felgd ﬁ ?%Ra &e%&épﬁnﬁ? %eﬁﬁngg'zﬁ aenﬁit‘llat(l)lﬁzrll o}nya 8°cf?;edsc§i ng one or
nor e of th\elt}ftheegﬂpmgngdysmlﬂmﬁ@mmodelamnmmllmﬁrﬂi lrrHJIsleodm camget ool s. It
w | | ppar nt taq n.the a IS dlslosurethat
nurer ool Ra B8 e AR BT PERET a5, 4B Abt BRI Ba ALCREER T hout
departing fth@rfb-t:hn&trﬁ@t@cp&:oﬁlpdneﬁpIpEdﬁlesOEant be fuither ediihhs. b)\/\ﬁ)l(ﬁﬁ!Oﬂ&BéSO

PCT/ S&Q3/ 00112 25 cﬁ ns: ﬁ A nmet hod for discaqyering E
conputing s ?“\9?’%§°r?prtﬁ and. rReRT 1t giscavgat Svhs 06 P Y edarbb‘F{brPY |‘?C% t he steps
of 1 provi dideglogmdntpt@very pool, the discovery pool conprising at |east one
10 conponent profile, each conponent profile being associated with a
correspondi ng depl oyabl e conponent, at |east one of the conponent profile
bei ng ags 0Cinaihe Kotdebilg marmer,  RERARE BavidePHRYSEryC Ridhedent fbted foRNMPUti Ng
service; detecting the presence of a depl oyed conponent corresponding to
the at | eastetechpmpanddisenvents fepdaved computingesericse v @R FOBYINg ypfgm1is
extracting deeér%mcbﬁrhg ﬂmeeHElegl%ﬁl'd?Yl%Qn%ﬂpﬂﬂﬁ%dr%ﬁl oAEbeGbleR thereof.

2. The nethod as in claim1, wherein the step of providing the discovery
pool the foregoing disadvantages of conventional methods and tools. It will be apparent to

one skilled in the art in view of this disclosure that numerous changes, modifications
20 and combinations can be made without departing from the scope and spirit of the

invention.



conprises the step of specifying at | east one conponent profile contained
in one or a conbination of a conponent profile library and a conponent
profile repamgiogsasy in a 20 conputing system 3. The net h@edT&s0s/m01at ai m 1,
wherein the step of providing the discovery pool conprises the step of
creating at | east one conponent profile for representing at |east one
correspondi ng conponent deployed in a &nputing system 25 4. The net hod as
in claim 1l Chimsein the step of providing the discovery pool conprises the
step of providing at | east one self-constructing discovery proxy, the at

| east one self-constructing di scovery proxy conprising at |east one

di scovery-skri ptA mdthoh farhéiscogertngu tiepdoype r doatpaEng@iserveas tin aneomgutingnponent

det ecti on, atttri ut e 38 extractd'aeoq and reconstruction of a conponent
profile of YHEGLEZEheg comps S8 ®bonent. 5. The method as in claim1,
wherei n the stepr®fditietaeaisédveryt pevlpiesdisaedf pddhecontpeipihg yat dessorspenent
conprises the step of declaring a successful detection of the .35 deployed
conponeltt A9BIRONSHE Brafils, BFh com %EchfPrfg e $55ealideWER 2 GperedRopiiBe ed WO

03/ 098450 RfeploPhBis tdohent, Afeddt GRMGIAMREFmposent Prbfite bdifiCasktiA¢dwith @n i n the
conponent profile conprising at | east one, of a BasePath a pathnane of the

depl oyed cdRpEeRTing depleysd £oBRANSRLIOEA CPMPHINGFEVKE depl oyed conponent; an

ErrorLog fil enanetegingt the pitedtOYes a5 08Rbonentl@rdspof@ng td BBaNRagRf t he
depl oyed component; a Content fil enane of the depl oyed conponent; a

Conponent Nafsomponsatpipfilgan the disepyprygipeli 2ebponent ; and a Conmponent Vendor

Name fijsename ofexffgngdGibANESh £RARRMEMbyedlcemPonehREpdiRiclesbrARertdt. Cl @i m 1,
wherein the step of detecting the presence of the depl oyed conponent

conprises the step of executing a conponent detection discovery-script,

the conponent degGhdua Alif CRKRY whtleinfthe R 39 pRRidg Be ARBSRR p& an
comprises the step of specifying at least one component profile contained in one or a
combination of a component profile library and a component profile repository in a

20  computing system.

3. The method as in claim 1, wherein the step of providing the discovery pool
comprises the step of creating at least one component profile for representing at least
one corresponding component deployed in a computing system.
25
4. The method as in claim 1, wherein the step of providing the discovery pool
comprises the step of providing at least one self-constructing discovery proxy, the at
least one self-constructing discovery proxy comprising at least one discovery-script
which when executed performs at least one of component detection, attribute
30 extraction and reconstruction of a component profile of the detected deployed

component.

5. The method as in claim 1, wherein the step of detecting the presence of the
deployed component comprises the step of declaring a successful detection of the

35 deployed component when information in the component profile of the deployed



attribute of the depl oyed conponent. 20 7. The nethod as in claim]1,
wherein the step of detecting the presence of the deployed conponent
further cwopsiosdi4ny t he step of tagging the detected depl oped/SGosnponent

wi th an Identity-Anmbi guous status when the conponent profile associ ated
therewith is associated with at |east two detected depl oyed conmponent. 25
8. The nethod as in claim1, wherein tB@ step of detecting the presence of
the depl oydhpouampsifewnd, fhgrinfiemmation ipthe spmppnenteprefile poraprisingcgyilaast onpie det ect ed
depl oyed c onent with an Identity-Anbi guous status when the conponent
profile associated therewith is associated with at |east two detected
depl oyed conponerBasePath Opathiame ok thedepladicompérentn 5, wherein the step of
detecting the prese of d co Qnent further conprising the

ce h d 0
step of tagging atcﬁ%ﬁ%lé%né’gtﬁtéedoefc}}éep‘%g’i%é&oénd)r?ﬁn%n’ent with an
| denti t y- | nconplaaEerodtcgtfilenande@fi thertgloyesdtcomporteat,at i ng to the detected
depl oyeﬂ%)corrpone:}% ']ffers é}r mthﬁ inforng_ati on specified in the at |east
one cohponent prégiii@amsef §§8‘H&¥e J°PB°Re det ect ed depl oyed conponent. 35
WD 03/ 098450 PCH/Cooatat leddhz: of2ie depbedidvenponrdnzod as in claimb5, wherein the
step of detecting,the presen of t depl Qyed conponent furt her
conprising the &t p(?f‘g“(tgéﬁ’le&ﬁmf‘wgogéfgﬁ%SSG%PWg%an%onponent with an
| denti ty- | nconplaglognpphét: Wenddiameffl@anBbf B8 degbticogpément he det ect ed

depl oyed conponent differs fromthe information specified in the at |east
one conponent profile corresponding to the detected depl oyed conponent. 10

11. Thejsretflod ase infetiiddadsth tlaidheiibrint he sep OP dtbetsithapletdnge bNther mat i on
conprises the step of extracting information relating to the configuration

Y
and cont r acqePloygh comperant GREPHseSt fis geR ft expcHigl gy eMRWEHoA-FRIB ont ai ned

in a confi gyEatdrPRcrpt] tBe cdnRidetediRnlifscoveiR ¥t Bk e lokestRidad 1, Wherein
the step of extracting information further ~conprising the step of

conpi | i ng t#eEibaief thedeploxedisPmgenieati on and contract information

20 7. The method as in claim 1, wherein the step of detecting the presence of the
deployed component further comprising the step of tagging the detected deployed
component with an Identity-Ambiguous status when the component profile associated

therewith is associated with at least two detected deployed component.

25 8. The method as in claim 1, wherein the step of detecting the presence of the
deployed component further comprising the step of tagging the detected deployed
component with an Identity-Ambiguous status when the component profile associated

therewith is associated with at least two detected deployed component.

30 9. The method as in claim 5, wherein the step of detecting the presence of the
deployed component further comprising the step of tagging the detected deployed
component with an Identity-Incomplete status when information relating to the
detected deployed component differs from the information specified in the at least one
component profile corresponding to the detected deployed component.

35



to provide a re-constructed conponent profile, the re-constructed conponent
profile conprising a plurality of properties, each property being
descriptiweodfosas attri bute of 20 the associ ated det ect estCuSgodyEad2
conmponent. 13. The nmethod as in claim1l, wherein the step of extracting
information further conprising the step of tagging the detected depl oyed
conponent with a Configuration-Anbi gudds status when upon conparing the
confi guratih i rfhermahadoss ia%laph & wherdit the step ofl dpedingdhe prepopeot thei t h t he
configurati [ i.on clfied | he ' t he
detected dé%%%?%%9@%&%8%%%?@85%“+€€§#q%%éqﬁﬁgogl%ﬁqﬂéﬁgéﬁﬁg?ﬁg e?s found in
t he conf i gusoatpoosmt i wiklo ramelidetity-frfcompleted sthtes tveten dieflrmytioh radoimpoethe. 30 14.

The et hod in.clamll, wherein.he, st of. extr.acti i.nf or mation
further co%gerc#eg idﬁ%lo)(%ecog’i’%rbengﬁgﬁfgér@ mhge “ﬁ(g'mﬂé?nesgf Cel%le dlgg S Bponent
with a Condongpondit profild coerespohdihg toxhadass tadideploydidecoapaiiangur at i on i nf or mati on
speci fi in the conponent profile of the detected depl oyed conponent is
not fouhd. 35 15. The nethod as in claim1l, wherein the step of extracting
i nformat i onlif ur twer me®od S| B Oigint e WHeddin Ghe tsB@goNgxtdttinglahfemhatidndepl oyed
conponent with a De%)endetnc VD 0%098450 PCT/ Sg)S/O 112 28 5 Anmbi guous
stat us whenfORPREdAE BRO d‘@{ﬁréﬁta@ﬁ TR FSIHIEHP fie SPUtEUFatien sRhCRE conponent
profile of dpbgficitibasbethe deRtey aehiGRIROMPOent ORSaitdl in UNdoRBi@irytionefileh wWith a
dependency relationship found in the detected depl oyed conponent. 16. The
met hod as’ i#e™€Phai m 11, wherein the step of extracting information further
10 conmpyg sing the step of tagging the detected depl oyed conponent with a
Dependency- | nconplete status when a mandatory dependency rel ationship
speci fi ed ikt he'heagstindrs it claimpi |, whersin thp stepof exttagingdiaforygtion fugkgsonent i s
not found iy idigingd eHleedptst coﬂﬁiﬂhgﬁl@‘c!xt?&ma%@ uratibR and conf3& ifBREdnas in
claim1, further conprising the step of constructing a deploynent plan of
t he depl oyeld PE@Vifru2 Fhepnsieyoiddccomppreng profitep thei rgoryryctedreonrp@gntarofile he
detected co : k QN . 3 : ystem as
ool ai m 12 e e e bP BB DR bR feth R R E oL HPaurblR oF

the associated detected deployed component.

13.  The method as in claim 11, wherein the step of extracting information further
comprising the step of tagging the detected deployed component with a
Configuration-Ambiguous status when upon comparing the configuration information
25  of the detected deployed component with the configuration information specified in
the component profile of the detected deployed component, at least one uncommon
information is found in the configuration information of the detected deployed

component.

30 14.  The method as in claim 11, wherein the step of extracting information further
comprising the step of tagging the detected deployed component with a
Configuration-Incomplete status when the configuration information specified in the

component profile of the detected deployed component is not found.

35 15.  The method as in claim 11, wherein the step of extracting information further
comprising the step of tagging the detected deployed component with a Dependency-



20 depl oynent plan of the deployed conputing services in a conputing system
based on the information in contained in the re-constructed conponent
profile. W0.03M9856t em f or di scovering depl oyed conputi ng PEMSGORB0OIN a
conputing system the system conprising: 25 a discovery pool, the

di scovery pool conprising at |east one conponent profile, each conponent
profile being associated with a corresp®dndi ng depl oyabl e conponent, at

| east on®e oAmbiggousostpos evlienpa oharidetolie ideppndesy oektienshipi sgectiedeipl dyed
conponent ; n r detect | t esen nent
correspondi ng togenft gﬁ)ﬁ? Oefq% h%?%éesd Pa% Bﬁ&e‘ffg’m g%egngl &Sglgfliluﬁ%&g’n&%%scover y
pool ; and nadapsndency reletioahipi fogndi in therdet teddeplayedredriywneigpl oyed conponent upon
detection thereof. 20. The systemas in claim19, wherein the at |east one
conponent profile is 35 provided within one or a conbination of a
conponent préof i |The mditodray imclding ] L ovierziretht step bbHéxttactingeipfosmatdonyfuttitera

conput i system WO 03/098450 [ SG03/ 00112 29 5 2 e systemas in
crarm 187 Bt et ot aEdie e aet et SSRETAS GSPBPRIRS St 2 PpRdines’
constructi nmcahllslaethys e ya rhdndatts/ fi_cpkﬁd&\flﬁy uﬁlhivi\?ghi@i §roified )ﬁnpt‘h@;(y
conprising at east one_di scovery-script i ch. when execyted perforns at
| east one of°MPSRTHREHe oﬁgf’éiﬁtl“ictﬁifleéﬁe iCBﬂP@eE&Fr‘QE?‘?“BE “éﬁ’t? ‘ggﬁﬁﬂstructi on
of a conmpongploybd @npgoge®f the detected depl oyed conponent. 10 22. The

systemas in claim19, wherein the nmeans for detecting the presence of the
depl oyed conponent conprises nmeans for declaring a successful detection of

the depd oyed cofiRan&ndd WOeN claith OF, Nafthe? tolPrising thed BBH W Nonfruefind & of the
depl oyed conponent is found, the information in the conponent profile

conpri si ng eplavesaiplasRf theideployedcqmppying 9ivises a s KAEPRINGSY HFB berspioBy ed
conponent ;@ d&Md QHpBhdnPihd ihfofm&ionleRactARONESn.COMPONeNt ;

18.  The system as in claim 12, further comprising means for constructing a
20  deployment plan of the deployed computing services in a computing system based on

the information in contained in the re-constructed component profile.

19. A system for discovering deployed computing services in a computing system,
the system comprising:

25 a discovery pool, the discovery pool comprising at least one component
profile, each component profile being associated with a corresponding deployable
component, at least one of the component profile being associated with a deployed
component;

means for detecting the presence of a deployed component corresponding to
30 the at least one component profile in the discovery pool; and
means for extracting information from the deployed component upon

detection thereof.

20.  The system as in claim 19, wherein the at least one component profile is
35  provided within one or a combination of a component profile library and a component

profile repository in a computing system.



an ErrorLog filename of the depl oyed conponent; a Log filenane of the

depl oyed conponent; 20 a Content filenane of the depl oyed conponent; a
ConmponentwBan®f450 ename of t he depl oyed conponent; and a @ompsenanilid/endor
Nane fil enane of the depl oyed conponent. 23. The systemas in claim19,
wherein the means for detecting the presence of the 25 deployed conponent
conprises the neans for executing a co?ponent detection discovery-script,

t he conponext démesysitemnasdhslabwe? yvlmciri qhe attiedsn@ea;bh@ortem mﬁledéna fetfr an
attribute of the. deﬁ ent1 % st em_as |nmcrlSln ad wherein
the means fSPSISHRE Hisg efyh%mgf %ﬁ%gc tr? ‘é’g TG IPRE S CECRENt furt her
conpri si ng leBasse dlﬂfové@ggtllm@vﬁmﬁwmwiehﬁd ﬁkfmhﬁs/adeascﬁﬁa)a’rmmtpomnt h an

| dentity- Ancg quous s tatus when the conponent (grofi | e assoc'latogd therewith

i s associ atHCH PP SUACYIRAY TEERSEUCE P § PP RIS %S5the The system
as in cl ai relfied dBR6RIdRoinpPeneArans for detecting the presence of the 35
depl oyed conponent further conprising neans for tagging the detected

depl oyed WO 03/ 098450 PCT/ S@3/00112 30 5 conponent with an

| dent i ty- Andoi QUGS sydtedt 4Sin WAGA 19, ReheRATRO RRAAs BF @hdclify S pREINE 6Othe t herewi th
is associated with at |east two ‘det ect ed depl oyed c onent. 26. The system
as in cl ai rAcplpyed\FERRINANY AEDFEEE BN rfoaé%%mngr?gﬂwﬁ%ﬂsglf deteriion ofrthe ne

depl oyed cQ{Ep@p&ﬁEmﬁwnme@h&pmrm&mglmerb%nipeﬁeni e ilteqgpriyegt ed
depl oyed 10 conponent with an Identity-Inconplete status when |nf ormati on

rel ating t compenepéisderndsthgénfpumation iohp eererancrfiprefdle omprisinegtah kastion®r mat i on
speci fi igr the at | east one conponent profile corresponding to the
det ect ed depl oyed conponent. 27. The systemas in claim22, wherein the
means for det ectalﬂﬁgel’taﬁeamﬂ@s@neétheﬂenm@dcqrsp@@pthoyed conponent further

conpri sing nmeans JfQf..4AR4i medeﬂg)ggd:&%og&ql oyed conponent with an

| dentity-Inconplete tatus rmatiron relating to the detected
depl oyed conponentmiifogdiienaime ofithe Heployeflopmpericoth specified in the at |east

one conponent erof Ilele 8‘9;%{;%%"8912?\%’68%"‘%&{“}%&6 det ect ed depl oyed conmponent. 20

28. The system as Pn erern e’means for extracting information
20 a Content filename of the deployed component;

a Component Name filename of the deployed component; and

a Component Vendor Name filename of the deployed component.

23.  The system as in claim 19, wherein the means for detecting the presence of the
25  deployed component comprises the means for executing a component detection
discovery-script, the component detection discovery-script being able to search for an

attribute of the deployed component.

24.  The system as in claim 19, wherein the means for detecting the presence of the
30 deployed component further comprising means for tagging the detected deployed
component with an Identity-Ambiguous status when the component profile associated

therewith is associated with at least two detected deployed component.

25.  The system as in claim 19, wherein the means for detecting the presence of the

35  deployed component further comprising means for tagging the detected deployed



conprises nmeans for extracting information relating to the configuration
and contract specifications of the detected depl oyed conponent contained
in a confwgusabsssn file thereof. 25 29. The system as i nPpcitaGesa®,12 wher ei n
the means for extracting information further conprising neans for
conpiling the extracted configuration and contract information to provide
a re-constructed conponent profile, thad0re-constructed conponent profile
conpri sifhg @nmpoommaivith yn ddenpityefpabigi@s stawa ehepthepempgnebepmfle askosiatedl pt i ve of

an attributge of.the associated detected. depl.o component. 30 30. The
system as itﬁergwgi‘ P8R &Y iagle?ﬁév%éegﬁée%fdgploé%cro al fr)rrl? DG i nformation

further conprising nmeans for tagging the detected depl oyed conponent with a
Confi gur atign- Anbi guous st at us n_upon conparing.the configugation

i nf or nat i on%jlof rﬁ%ﬁgys AP &It éed‘P @SWBWefﬁfé‘i}\#flﬂg &ﬁé’reég}‘ngEE‘F ation

i nfornmati ondepp?ed torfpbrient ﬁ:&h&h&;nﬁﬁmm gg}a%agss gd%lgfagkiﬁ% %ﬁ&g%tﬁgm%@%depl oyed
conponent, at |east gQne uncommon .

i nfor ma{]q oncoiﬂg’oF%ﬁH?l] ﬁntIH%“tEYJ‘HFPBH]F?t Fis i"YWBr‘%’t‘ﬁ“Btt‘Pnofe?altﬁé tt‘,?ea"&ct ed
depl oyed caugeea@BbloyedtompheenbHists Modsthé Mictmaiion sp8eifivdried 41 1dabongeans for
extracting informatign further conpprising neans for tagging the detected
depl oyed co‘??BE’ﬁ%"ﬁ‘fpWﬁﬂerfogeSPﬂ?Bdl%Wftbb‘éﬁte&fefi%ﬁplf’}’ﬁflc?ﬁﬁ‘lp%‘%eé“-stat us when the
configuration information specified in the conponent profile of the

det ect ed depl oyed conmponent is not found. 32. The systemas in _claim 28,
wher ei n t he?Trearlde syicneay ipglim g whercdn thamears for datectins thedrgsencs Phtie means f or

taggi ng; 4 hesdRlaf LoAp SRR RYBE CRTRRAS Theath il Aggitp RERBBIENAY4YERI guoUS
status when a frandat ory dependency rel ationship specified in'the conponent
profile of qomwonst axithe dn ddpntisy-Engompleisostatng vdhsasinfosmation galating tontiech with a
dependency i J b : : 33. The
system as i%ﬁ%ﬁgfﬁagggQﬁﬁggggﬁ&?ﬁéEﬁ%ﬂﬁéﬁﬁ%ﬁgggﬁ%ggﬁﬁﬂgg?n g%ﬁ%%?on 20
furt her congemipohengpreéilaroresponding)tyi thgydetdsted depleytdedmpersnbyed conponent with a
Dependency- I nconpl ete status when a mandat ory dependency rel ationship
specified

20 28. The system as in claim 19, wherein the means for extracting information

comprises means for extracting information relating to the configuration and contract
specifications of the detected deployed component contained in a configuration file

thereof.

25 29. The system as in claim 28, wherein the means for extracting information
further comprising means for compiling the extracted configuration and contract
information to provide a re-constructed component profile, the re-constructed
component profile comprising a plurality of properties, each property being
descriptive of an attribute of the associated detected deployed component.

30 _

30.  The system as in claim 28, wherein the means for extracting information
further comprising means for tagging the detected deployed component with a
Configuration-Ambiguous status when upon comparing the configuration information
of the detected deployed component with the configuration information specified in

35 the component profile of the detected deployed component, at least one uncommon



in the conponent profile of the detected depl oyed conmponent is not found in
the detected depl oyed conmponent. 25 34. The systemas in claim19, further
conpri si ryorm@asssd or constructing a deploynent plan of tReTGE05/001e2l
conputing services in a conmputing system based on the detected conponent
and information extracted therefrom 35. The systemas in claim29, further
conprising neans for constructing a 38ldeploynent plan of the depl oyed
conput i rig sefomnatiem isnfoand omphbé icofigayesive nnfoaraaibnoof thehdet¢ctefdodepddyiedn i n

contained in the re-constructed conponent profile.
component.

31.  The system as in claim 28, wherein the means for extracting information
further comprising means for tagging the detected deployed component with a
10 Configuration-Incomplete status when the configuration information specified in the

component profile of the detected deployed component is not found.

32. The system as in claim 28, wherein the means for extracting information
further comprising means for tagging the detected deployed component with a
15 Dependency-Ambiguous status when a mandatory dependency relationship specified
in the component profile of the detected deployed component does not uniquely

match with a dependency relationship found in the detected deployed component.

33.  The system as in claim 28, wherein the means for extracting information
20  further comprising means for tagging the detected deployed component with a
Dependency-Incomplete status when a mandatory dependency relationship specified
in the component profile of the detected deployed component is not found in the

detected deployed component.

25 34. The system as in claim 19, further comprising means for constructing a
deployment plan of the deployed computing services in a computing system based on

the detected component and information extracted therefrom.

35.  The system as in claim 29, further comprising means for constructing a
30 deployment plan of the deployed computing services in a computing system based on

the information in contained in the re-constructed component profile.



